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RESPONSIBILITY OF THE PUBUC SCHOOLS 



ARTHUR BESTOR 

Professor of History, University of Illinois 
{Read April 22, I960, in the Symposium on Current Issues and Readjustments in American Education) 



The schools of a nation exist not only for the 
benefit of the individuals who attend them, but. 
equally inii>ortant, for the welfare of the com- 
nitinity that supports them. The raising up of 
a loyal, well-informed, thoughtful citizenry is a 
fundamental puqx>se of public education. Upon 
history and the social studies, among all the 
disciplines of the school curriculum, falls the 
Ijrimary responsibility for civic training. 

Three different — and in certain respects, con- 
tlicting — tasks are involved. To become a loyal 
citizen means to identify oneself with the tradi- 
tions, to share the ideals and assumptions, and 
to acquire the i)rocodural habits that underlie the 
civic life of the community. To become a well- 
informed citizen means to assimilate the wide 
range of exact knowledge that alone can clarify 
the comple.x ])robIenis arising in the realm of 
governmental affairs. To become a thoughtful 
citizen means to develop the analytical and critical 
prnccs.'^es of mind that a man or woman must 
employ in making responsible decisions about pub- 
lic policy. 

Though these tliree tasks are Init parts of one 
continuing educational objective, they tend to 
follow one another in a natural sequence, dictated 
by the successive phases in the normal unfolding 
of the young mind. Alfred Xorth Whitehead has 
perceptively described this development from in- 
fancy to maturity in his essay on "The Rhythm 
of Education." First comes a "stage of romance," 
discursive and "dominated by wonder." Xext. 
for the young adolescent, must come a "stage 
of precision," keyed to "the inescapable fact that 
there are right ways and wrong ways, and definite 
truths to be known." Finally comes a ".stage of 
generalisation," the business of which is "to 
convert the knowledge of a boy into the power 
of a man." At this point the student returns 
once more to "the discursive adventures of the 
romantic stage, with the advantage that his mind 
is now a disciplined regiment instead of a rabble." 
The educational cycle is thus completed. Studies 
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"begin by evoking initiative and end by en- 
couraging it."* 

The sequence of tasks to l)e accomplished by 
instruction in history and the .social .sciences 
matches step by step the sequence of stages that 
Whitehead has traced. At the stage of romance 
the child drinks in the experiences tliat will make 
him a loyal citizen. At the stage of precision he 
masters the exact knowledge that will make him 
a well-informed one. At the stage of generaliza- 
tion he develops and a])i)Iies the analytical powers 
of mind that will make him a thoughtful partici- 
pant in public affairs. No hard-and-fast lines 
mark oflF these various stages, of course, and the 
chronological limits of each stage differ not only 
for different subjects (as Whitehead points out), 
l)ut also for different individuals. Nevertheless, 
for history and the social .sciences one may 
roughly equate the stage of romance with the 
first six years of the elementary school, the stage 
of precision with the next five years (that is, the 
.span covered by the junior and most of the senior 
high school), and the stage of generalization with 
the final year of high school and the four years 
of college.^ 

The gravest weaknesses of the American public- 
school system are to be found in the years that 
are devoted — or should be devoted — to the tasks 
belonging to the stage of precision. In the United 
States, indeed, a stage of this sort seems to have 
totally disappeared, especially from the instruc- 
tional program in history and the .social sciences. 
Discursive activities appropriate to the elementary 

' W'liifehead, .Mfred North, The aims of education & 
other cssa\s. 4,^, 50, 54, 57-58, New York, Macmillan, 
1929. 

2 Whitehead considers the romantic stage to extend, 
generally speaking, until the age of thirteen or fourteen; 

the stage of precision from fourteen to eighteen; of 
generalization from eighteen to twenty-two. Ibid., 59. 
On the otlier hand, recognizing a (hfference among 
academic disciplines, he speaks of the stage of precision 
for language and literature as beginning about the age 
of eleven, and that for science at about fifteen. Ibid,. 
35-37. 
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school are prolonged into the high school. 
Then, before systematic study of history or of 
any one of the social sciences can be^in, sttulents 
are turned loose to engage in another round of 
discursive activities, purporting to acquaint them 
with the problems of contemporary American 
democracy. The nf)tion tliat they are tackling 
these problems at a mature level is sheer illusion. 
In fact, they are tackling them at an infantile 
level, for no intervening stage of precision has 
furnished them with the systematic knowledge 
and the tested intellectual power prerequisite to 
adult thinking. Tliey have missed the vital train- 
ing that should have turned their minds, as 
Whitehead phrases it, into "a disciplined regiment 
instead of a rabble." 

In many fields of knowledge, high-school stu- 
dents are missing the indispensable training in 
precision simply because they are allowed to omit 
the subjects in question from their programs of 
study. Insufficient attention to mathematics, 
science, and foreign languages is reflected, quite 
simply, in the figures for enrollment in courses in 
these fields. Statistics, however, do not reveal 
the shortcomings of high-school instruction in 
the two fundamental areas of English, on the 
one hand, and of history and the social sciences, 
on the (ither. Because the subjects arc usually 
required, course enrollments are large. Alarm- 
ing weaknesses appear, however, when one begins 
to look beneath course labels and to observe how 
the content has been curtailed and di.sorganized. 
The widespread illiteracy that has resulted from 
deficiencies in public-school programs in English 
composition and literature is apparent. Less well 
known, but even more menacing, is the situation 
in the social studies. Disintegration within this 
area of the curriculum poses a direct threat to 
American institutions of self-government, which 
demand of the citizen both a knowledge of history 
and a developed ability to subject public issues to 
rational analysis. 

The first symptom of disorganization is the 
intrusion into courses in the social studies, so- 
called, of utterly extraneous subjects of instruc- 
tion, bearing no conceivable relation to the 
development of a loyal, well-informed, thoughtful 
citizenry. In California, for example, state law 
requires the schools to furnish thirty hours of 
instruction in driving an automobile. How have 
school administrators handlcil the requirement? 
1 quote from the Calijurnia Jounial of Secondary 
Education : 



By far the most common solution to this curriculnnt 
problem lias been the placement of thirty hour> of 
driver education instruction into conventional subjea 
courses. Since this injection has been made most 
frequently into a social studies course it has meant 
the necessity of either condensing or eliminating cer- 
tain previously taught subject matter.* 

Let us look more closely at this matter of 

driver training. .Admittedly no one is acting 
as a responsible citizen if he drives an automo- 
bile recklessly down the public highway. But 
such a judgment does not convert the f>peration 
of a vehicle from a mechanical skill into an 
intellectual discipline, nor does it make driver 
training one of the social sciences. The absurdity* 
of accepting driver training as a substitute for 
history or political science in the education of 
citizens can be made apparent simply by sug^st- 
ing the converse : that a driver's license be aiiTo- 
matically issued to every student who demon- 
strates a satisfactory knowledge of the American 
constitution. Let us, by all means, enforce high 
standards of competence for those who seek the 
privilege of driving on our highways. But let 
us not do so by lowering the standards of compe- 
tence for those who in the future will hold the 
steering wheel of the Republic itself. 

Second among the disruptive factors at work 
today is an obsession with "life adjustment." 
This has turned many a social-studies classrcH^n 
into a clinic for discussing the personal problems 
of adolescents. Professional psychological and 
p.sychiatric counselling should certainly he avail- 
able in or through the school, but to furnish it 
is neither within the competence of the ordinary 
teacher of history or the social sciences nor within 
the jirovince of courses in these subjects. The 
concern of the latter is with public and civic 
aflFairs. Knowledge of the organized institutions 
of society, and ability to analyze their working.s. 
will undoubtedly enable men and women to live 
their private lives more effectively within the 
social framework. This result, however, is a 
by-product not a direct i)uq)ose of instruction in 
history and the social sciences. The ultimate aim 
of these disciplines is to develop civic under- 
standing and competence, not to disseminate 
helpful counsel on intimate personal jiroblems. 

The social-studies curriculum has been warped, 
in the third place, by an all-too-cxclusive pre- 
occupation with contemporary affairs. No one 

' Farris. Ragene A.. How secondary scIkxiIs are 
meeting education code requirements, Calif. Jour. Second- 
ary Education 30 : 295, 1955. 
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(len\- — certainly I would not dream of 
lenying — that education should prepare young 
>eople (and ])repare them thoroughly) for deal- 
jii^ with the public problems that will confront 
lu-m as adult citizens. This cannot be done, 
lowever. by f<Kusing their attention in the class- 
-oom simply on the problems of the present mo- 
iient and treating all else as "background." It 
IS fallacious, to be^in with, to assume that there 
is such a thing as a strictly contemporary prob- 
lem. Even were a problem to burst upon us 
today without precedent or warning, it would by 
next week have become in part an historical 
problem. Actually, of course, economic and 
political issues do not suddenly appear out of 
nowhere. They ari.se slowly and they alter and 
flevelop over long periods of time. To under- 
stand how they came into existence is usually 
the most important step in grappling with them. 

One must remember, moreover, that voung 
people are to function in the world of tomorrow, 
not the world of today. They must accordingly 
lUKlerstand the inescapable fact of social change, 
which only history can really teach. Future 
citizens must lie capable of making wide-ranging 
comparisons between past situations, decisions, 
and events, and thdse that newly arise in their 
r»\vn day. They must be acquainted with forces 
that are perhaps temporarily inoperative but that 
have exerted a powerful influence upon times 
past and may upon times future. If students 
grow up in a period of peace, for example, they 
must nevertheless know what war is. Their ex- 
perience of many things must be gained vicari- 
ously — through historical study — if they are to 
face a future about which nothing is known for 
certain e.\cept that it will differ from the present. 
Preoccupation with contemporary aflPairs, in pro- 
g;rams of social studies, dc])rives voun^^ ])eople. in 
effect, of the ability to jjrotit from the whole 
past experience of mankind. 

Ill-considered innovations sponsored by edu- 
cational theorists have combined with misguided 
pressures arising outside the schools to turn the 
social-studies curriculum, in many school systems, 
into a mere catch-all. Take, for example, the 
following description offered without apology by 
the principal of a California high school: 

Our present plans call for three problems courses 
(luring a student's high-school career : ( 1 ) Freshman 
prohkni^ u ith the 10 units of work covering the State 
requirements of Morals and Manners, Civic Responsi- 
bility, Alcohol and Narcotics; (2) Sophomore prob- 
lems with 5 or 6 units of work covering Driver 



Education, First Aid. Accident Prevention and World 
History; and (3) Senior Problems with units of 
work covering Civics, Psycholog}- and Sociology and 
other problems facing the IS-year-old.'' 

Can anyone possibly believe that loyal, well- 
informed, thoughtful citizens will be produced 
through study of such a hodge-podge of "prob- 
lems"? To treat first aid and driver education 
as social sciences, to reduce world history to a 
mere unit alongside a companion one in accident 
prevention, to try to inculcate civic resi)onsibility 
in a context f)f utter intellectual irres[)onsibility — ■ 
such procedures cannot be represented as a new 
organization of the social studies. They consti- 
tute a deliberate, total, and menacing (/uorganiza- 
tion of the curriculum in one of its most vital 
areas. 

Between the social studies, so-called, in ele- 
mentary and secondary schools, and the social 
sciences as known to the mature world of scholar- 
ship, there exist at present only the most super- 
ficial resemblances and only the most tenuous 
intellectual connections. History, political sci- 
ence, geography, economics, and the other social 
sciences are organized disciplines, not random 
collections of more or less entertaining facts. As 
disciplines they stand for the orderly investigation 
of social relationships and human occurrences, for 
intellectual analysis, for systematic comparison, for 
theoretical understanding as a basis for practical 
action. Public-school courses in the social 
studies hardly pretend to offer methodical instruc- 
tion in the precise and powerful intellectual tools 
employed in the various social sciences. Instead 
they are likely to consist of a succession of un- 
related topics, selected not because they will 
systematically develop the intellectual powers of 
the studeiit, but because they will i)resumably ap- 
peal to his evanescent "real-life" interests. 

Pupils in public-school social-studies courses 
are expected to acquire a sense of history through 
casual encounters with snippets of historical data, 
presented as background to one or another con- 
temporary problem. They are expected to pick 
up the principles of the other disciplines by noting 

« Waller, Lloyd, quoted ibid.. 295-296. While the 
present paper was lieitig prepared for publication, The 
New Yorker picked up the following from a teachers' 
guide issued by the Pasadena City Schools: ". . . in 
the tenth grade study is concentrated on the growth of 
Democracy, and especially the form of Government which 
developed. .Such a study sliould he brief and to the 
point in order to allow time for the unit on Driver 
Education." The New Yorker 36 (14): 93, May 14, 
1960. 
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such theoretical (|uestjons as may crop up, from 
time to time, in "problem-solving" situations. 
Though courses in the social studies may examine 
problems with economic aspects, they do not teach 
economics as the economist understands the sub- 
ject, that is, in terms of coherent theory. Though 
they may take note of historical "backgrounds," 
they do not teach history in the historian's sense, 
as a long development in time, involving constant 
interaction among contemporaneous events of 
various kinds. In the social studies, so-called, 
field trips enjoy a peculiar vogue. If students 
visit battlefields and the l)irthplaces of famous 
men, they will ai)S()rl) history j^ainlessly. If they 
see enough factories in operation they will under- 
stand economics. If they shake hands with the 
mayor in his office they will know political science. 
Work in the classroom is similarly episodic. 
Students are expected to take up one contempo- 
rary problem after another, observe its bewilder- 
ing complexity, provide some glib answer to it, 
and pass on. 

Where the social-studies approach is pushed to 
its logical extreme, graduates acquire a smatter- 
ing of information about everything in general, hut 
a clear and usable knowledge of nothing in par- 
ticular. Pupils may have visited countless public 
institutions and governmental offices on field trips, 
but they have not developed a consistent philoso- 
phy of constitutional liberty that will stand up 
against the arguments of a determined and skillful 
opponent or demagogue. The false deference 
paid in the classroom to their snap judgments on 
difficult contemporary issues — apolitical, diplo- 
matic, economic, or social — has not taught them 
to study contemporary problems. Quite the re- 
verse. It has implanted in them the arrogant and 
fatal belief that they can deal successfully with 
contemporary problems by a round of group dis- 
cussions, without benefit of precise knowledge, 
logical analysis, or historical understanding. 
Once a disciplined ajiproach to knowledge dis- 
appears, the social studies become a maze of 
dead-end streets. As offered in many American 
schools today, they provide no cumulative knowl- 
edge, they lead to no over-all conclusions, they lay 
no foundation for advanced study, they generate 
none of the intellectual competence prerequisite 
to mature citizenship. 

In defense of this chaos, educationists invoke 
the words synthesis and integration. They are 
applying to the lower schools, they insist, the 
same principles of interdisciplinarv teaching and 
research that have proved fruitful in colleges and 



universities. The analogy is totally false. To 
deal with a particular problem at a research level, 
the resources of several disciplines may often Ik* 
usefully focussed upon a single point. The value 
of interdisciplinary research, however, derives 
from the fact that each discipline has de\eloi>ed — 
by virtue of lieing an independent, organized 
discipline — certain powerful tools of its own. 
complementary to, but different from, the tools 
of its sister disciplines. Until these various 
methods liave been mastered, each in its own 
terms, the interdisciplinary approach is sheer il- 
lusion. The power to generalize presupix>ses a 
])ower to analyze. But the public school is not 
requiring its pupils first to master history and 
economics and then to apply their systematic 
knowledge to the analysis of a probleni that is 
both historical and economic in nature. Instead, 
some of the most complex problems that humanity 
has ever faced are laid before pupils, who are then 
supposed to attack them with bare hands and 
even barer minds. 

In support of this procedure, educationists 
often blithely argue that a student Ioarn> more by 
solving a contemporary problem than by studying 
one that time has already solved. This statement 
is utter nonsense. A student does not solve a 
contemporary problem in the classroom. .\t 
best he merely clarifies his own opinions — or. 
more likely, borrows his teacher's — as to the way 
a given problem might or ought to be solved. A 
student has no power to put his "solution " ttt 
the proof of action. He cannot test it by experi- 
ence or by results. Xo conclusion he reache.- 
can he shown to l)e right or wrong until after 
the returns are in, perhaps long after he is dead. 
The logic of any particular arg^iment may look 
sound enough on paper, Init only the future can 
tell whether the student has estimated correctly 
the factors involved, or whether he has omitted 
from his calculations certain historical forces that 
w'ill in the end prove decisive. The long-tenn 
results are far beyond his knowing and thai vi 
his teacher. A man must often act on imperfect 
knowledge, but imperfect knowledge is a poor 
thing from which to learn. 

Actually it is the study of history, not the study 
of contemporary issues, that provides genuine 
"problem-solving situations." Historj', to the 
historian (and to the young student if the dis- 
cipline is properly taught), is nothing other Aan 
a series of problems — ^problems of weighing evi- 
dence, ])rol)lems of generalizing and checking the 
validity of the resulting generalizations, problems 
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f attaching the proper weight to various factors 
1 a given situation, problems of exercising judg- 
lent concerning the probable outcomes of various 
nes of action. History provides training in 
recisely those processes of mind that a citizen 
lust use when wrestling with the problems of 
is own day. 

The study ot history has one overwhelming 
dvantage over the study of contemporary prob- 
;ms. The results are in. There exists, in a 
ense, an answer sheet, against which the student 
an check the accuracy and adequacy of his an- 
l\ses and his judgments. He enters into the 
roblem as contemporaries entered into it. But 
e has access to knowledge that contemporaries 
ould never attain. He knows the consequences 
f the lines of action proposed and pursued. He 
nows what finally happened. 

The student schooled in this way has learned 
lie limitations of conteni|X)rary judgment. He 
as taken a long view, consequently he knows 
hat a Iftng view means. He understands how 
iiportant it is to reckon with the unexpected. 
ie comprehends the dismaying fact that par- 
icular programs and points of view, logical and 
enign on paper, may turn into barbaric fanati- 
isms when their advocates are entrusted with 
K5\ver. Banished from his mind, we may hope, 
.ill \)€ the half-baked arrogance of those who 
clievc they have "solved" a contemporary prob- 
?iii on their little slates. In its place, we may 
ntst, will have come wisdom, and its concomitant, 
ntellectual humility. 

Forttinatelv. many American younq^ people con- 
inue to Ije schooled in this way. Common sense 
nd sanity prevail in large numbers of schools 
I hich have never subscrilied to the fantasies of 
lie social-studies movement. These continue to 
fFer straightforward programs in history, sup- 
demented by courses in American constitutional 
irinciples, often under the name of civics. Ex- 
cllent models thus exist for a restoration of the 
urriculum to what it should be. Such models are 
f> be found in the offerings of the best schools 
if the United States, public and private, in the 
•rograms of European schof)l systems, and in the 
ecomniendations of various committees of his- 
orians and political scientists, particularly those 
.ulilished in the 1890's before the disintegrating 
endencies of recent decades became so powerful." 
rhough sound in principle, these great reports of 

See the able discussion of these reports in Johnson, 
tenry. Tcachinii of history, rev. ed., 25-85, New York, 
Jacniillan, 1940. 



two generations ago are out of date in detail. 

For the latter part of the twentieth century we 
need a fresh scholarly appraisal of, and a fresh 
set of scholarly recommendations for. the Amer- 
ican high-school curriculum — especially the pro- 
gram in history and the social sciences.'' I em- 
phasize the word scholarly. The views of 
professional educationists are already spread 
upon the record. The various social-studies 
programs I have discussed represent a carrying 
out, in whole or in part, of their views. It is 
time for the views of others to be independently 
presented. A commission made up of historians, 
of scholars in various of the social sciences 
(especially geography, jiolitical science, and eco- 
nomics ) , of members of the bench and bar. and 
of experienced public servants would possess the 
desired qualifications. Men in such positions are 
aware, as specialists in pedagogy cannot be, of 
the intellectual demands that the modern woriil 
is actually making, and will increasingly make, 
upon the adult citizen. 

Prerequisite to any sound planning must be a 
clear comprehension of the nature of history and 
of the various social sciences, considered as intel- 
lectual disciplines. From this point of view, the 
differences among them are as significant as the 
resemblances. Though history provides vital 
data for most of the social sciences, and though 
it makes use of principles and concepts derived 
from each of them, it is not, in the profoundest 
sense, one of the social sciences. History is es- 
sentially a synthesizing discipline, concerned with 
explaining how forces of varied kinds combine 
to produce particular unique situations — situa- 
tions that never recur in quite the same form. 
By contrast, each of the social sciences is essen- 
tially analytic, seeking to pick out, from a multi- 
tude of diverse situations, certain common ele- 
ments and principles, the validity of which is, in 
some sense, universal. Each approach consti- 
tutes a check upon the other. History corrects 
the tendency of the social sciences to find in the 
contemporary situation a universality which it 
really lacks. The social sciences, in return, 
correct the defects that arise from the fragmen- 
tary nature of the surviving sources on which 

An iniprfssive start has been made in two recent 
cooperative studies by companies of academic scholars 
and scientists: Koemer, James D.. ed.. The case for 
basic education. Boston, Little, Brown, 1959; and Rapo- 
port, Henry, William C. Bark, and others. Report of the 
San Franci^ci) curriculum survey committee (mimeo- 
graphed), San Francisco, Board of Education, 1960. 
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historical conclusions must depend. With respect 

to the sc^mieiit of history which we call the 
present, the social scientist can obtain for himself 
at first hand certain kinds of evidence that are 
missing from most of the records the historian 
is obliged to use. 

Though history and the social sciences are 
interdependent, solid reasons exist for making 
the study of history the foundation for study 
of the social sciences, rather than the social sci- 
ences the foundation for history. In the first 
place, the chronological unfolding of events is far 
closer to the actual ex]iericnce of young persons, 
than are the processes of abstraction — often high- 
level abstraction — employed in the social sciences. 
The subject matter of history, moreover, is more 
varied and more inclusive than the subject matter 
of any one of the social sciences. Finally, there 
is educational significance in the fact that it is 
from history that many of the data of the social 
sciences come. Just as observations must precede 
theory-making in the natural sciences, so histori- 
cal knowledge must in general precede theory- 
nLiking in the social sciences. 

A concentrated and systematic attention to 
history throughout most of the junior- and senior- 
high-school years would bring to an end, quickly 
and decisively, the chaos into which the social- 
studies curriculum has degenerated. History is 
an organized intellectual discipline, the same from 
the elementary schtx)! througli the graduate col- 
lege. When history is taught as such, the 
scholarly soundness of the program can be main- 
tained through continuous checking, as it caimot 
be when ill-defined, eclectic programs labelled 
"social studies" are substituted. Teachers of 
history can he properly and adequately trained in 
a well-delimited field. Courses of study can be 
planned under responsible scholarly guidance. 
Pupils can learn not only from their actual in- 
structors but also from textbooks, collections of 
sources, maps, and reference works prepared in 
collaboration with responsible professional his- 
torians. In a properly organized school program 
in history, the resources of an entire scholarly 
profession are ultimately available to every in- 
dividual child. ^ To guarantee the integrit\- of 
teaching in this area, so "sensitive" and yet so 
vital to citizenship, the public schools should offer 

^ An admirable example of what can be done is af- 
forded by the scries of pamphlets (now numbering 30) 
that have bveii published since 1957 by the Service 
Center for Teachers of History, sponsored by the 
American Historical Association, Washington, D. C. 



a systematic, wide-ranging, cumulative program 

in history- — labelled as historx , organized as 
history, taught as history, faithful to the standank 
of accuracy and objectivity that history inijKJses. 

A continuous jjrogram in history, from the 
seventh through the eleventh grade. fit> exact!\ 
the needs of what Whitehead has called the 
"stage of precision" in an adolescent's intellectual 
development. Permit me one more quotation 
from that philosopher : 

Now is the time for pushing on, for knowing the 
subject exactly, and for retaining in the memor\- its 

salient features. This is the stage of preci>ion. . . . 
There is no getting away from the fact tliat thmgs 
have been found out, and that to be effective in tiic 
modem world you must have a store of definite 
acquirement of the best practice. To write poetry 
you must study metre; and to build l)rid!je> yim 
must be learned in the strength of material. . . . 

During the stage of precision, romance is the badc- 
ground. . . . But the area of precise knowledge, as 
exacted in any general educational system, can be. 

and should !)e, ricfinitcly determined \ certain 

ruthless dctuiiteness is essential in ctlucation. I am 
sure that one secret of a successful teacher is tlwt he 
has formulated quite clearly in his mind what the 
pupil has got to know in precise fashion. He will 
then cease from half-hearted attempts to worry his 
pupils with memorizing a lot of irrelevant stuti' r«f 
inferior importance.* 

The last comment is peculiarly j^ertinent for 
history. When taught without a clear under- 
standing of development and structure, historj' 
always appears to be an arbitrary collection of 
dates and names and events, to be memorized 
through a sheer act of will. When chronolog)- 
is recognized as an organizing principle — as it 
is when history is studied in its own terms as an 
unfolding of events — dates and other details arc 
absorbed as integral parts of the ordered b<Miv of 
knowledge which the mind, and not merely the 
memory, takes hold of. Admittedly an inunense 
amount of data must be assimilated in the study 
of history — ^actually a far larger and more \-arie<l 
body of sheer information than the natural >cit n- 
tist needs to have at immediate command. Ti> I>e 
useful at all, the facts must be reduced to com- 
prehensible order in the mind of the student 
Systematic organization, accordingly, is more es- 
sential in history and the social sciences than in 
any other field of instruction. Unless the body 
of knowledge is analyzed and ordered, leamii^ 
turns into a prodigious feat of memorization, or 
else into a blind groping through a fog of diffuse 
abstractions. 

« Whitehead, op. cit.. 52-57. 
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These considerations set the terms of our 
problem. At the beginning of junior high school — 
the seventh grade — the time for precision has 
[irrived. Much knowledge has been acquired 
discursively during the six elementary grades, 
some through first-hand observation, more 
through ei)isndic reading and listening. The 
seventh grade is the place to pull this together 
as an ordered body of knowledge, and to fill the 
^aj^s that are found to exist. A course in Amer- 
ican history, with considerable emyihasis upon 
exact geographic knowledge, would be the appro- 
priate introduction to the stage of precision. 

The history of the United States should then 
be laid aside completely for the next three years. 
Under present arrangements, the same aspects of 
American history are brought up so repetitiously 
at successive stages of a child's schooling that 
interest (and conseqently even understanding) 
are often destroyed by sheer monotony. A well- 
conceived, cumulative program of history can 
afford to cut loose, boldly and deliberately, from 
this nationalistic preoccupation, in order to give 
opportunity for a systematic three-year study of 
the history of the world outside our own bounda- 
ries. A sound program might well commence in 
the eighth grade with a course in ancient and 
medieval history, illuminated by constant atten- 
tion to ideas, to literature, and to the arts. In the 
ninth grade a study of the history of Europe 
(including the history of England) from the 
sixteenth to the beginning of the twentieth century 
would be appropriate. The tenth-grade course 
might well be devfited to world history in the 
twentieth century, stressing international relations 
and paying careful attention to geographic ele- 
ments. Such a course would be more manage- 
able than the amorphous survey of world history, 
w ith vast chronological sweep, that is sometimes 
attempted. Opportunity should be given, in the 
course of this year, for a few retrospective ex- 
cursions into the earlier history of certain selected 
non-European areas. 

In the eleventh grade, students would return 
to the history of the United States, with both 
greater maturity and a vastly enlarged basis 
for comparison and evaluation. Specific atten- 
tion might well be given to the foreign relations 
of the United States, to tie the course more closely 
to the world-ranging studies of the preceding 
year. Such an emphasis would also differentiate 
the course clearly from that of four years before. 



The senior year of the high school is the place 
for systematic study of one of the social sciences, 
presented in its own analytical terms. Almost 
certainly the choice should be political science. 
Under such auspices, the course would examine 
the constitutional system of the United States 
with the thoroughness that existing laws sup- 
posedly (but often ineffectually) require. Com- 
parisons with other governmental systems would 
naturally form part of such a course, and would 
illumine, from a new point of view, the historical 
studies of the ninth and tenth grades." Possibly 
an elective course in the principles of economics 
might also be available to seniors. Gec^raphy 
should iierhai)s also be offered as a separate sub- 
ject, though attention to geography in the courses 
in history should not be lessened. Systematic 
introductions to sociology or anthropology or 
social psychology, on the other hand, are best 
deferred to the university. 

The systematic course in American and com- 
parative government here proposed for seniors is 
by no means identical with the twelfth-grade 
"course on American problems or American 
government" recommended by Dr. James B. 
Conant in his report on The American High 
School Today. Tie envisages, not a methodical 
study of constitutional principles and political 
structures, but a series of class discussions of 
contemporary topics, particularly topics possess- 
ing an econonu'c implication. The "free discussion 
of controversial issues should be encouraged." 
In this course, moreover, the groupings of stu- 
dents by ability would be deliberately abandoned 
in favor of clas.ses each of which would be "a 
cross section of the school," the conscious aim 
being to develop "mutual respect and under- 
standing between different groups of students." 

Though Dr. Conant is obviously endorsing the 
"contemporary problems'' approach to the social 
studies, one should note that he confines its ap- 
plication to a single course. One can infer no 
endorsement of the reorientation towards con- 
temporary affairs of the social-studies curriculum 
as a whole. Indeed, Dr. Conant recommends 
elsewhere a two-year requirement of unadulter- 

» In the Report of the San Franci.sco curriculum 
survey, William C. Bark concurs with many of the 
points made in the present article, then proposes a 
slightly different (but quite acceptable) arrangement of 
courses. Op. ext., 63-72. 

i*> Recommendation 21, in Ccmant, James B., The 
American high school today, 75-76, New York, McGraw- 
Hill, 1959. 
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ated history for every high-school student," and 
this must he considered a prerequisite for the 
senior program he proposes. If, in fact, the 
course in American problems could be made to 
rcjiresent a sharp hreak with the work of pre- 
ceding years (not a mere continuation of earlier 
desultory wanderings), and if it could be con- 
ducted in such a way as to require eacli student 
constantly to l)ring forward and a])ply the in- 
formation and skill systematically acquired 
through previous study, then such a culminating 
course could be defended as intellectually respon- 
sible. 

Even so — even in the unlikely event that the 
prerequisite of two years of systematic historical 
study were enforced — grave doubts remain about 
the suitability of the proposed course. Its objec- 
tives are altc^ether admirable. Before they leave 
high school, students should he thinkinjj clearly 
and arguing vigorously al)out the public issues 
arising daily in the adult society they are on the 
point of joining. They should be applying the 
lessons of the classroom to the affairs of the 
world outside. In discussions of this sort, more- 
over, students should meet on equal terms, with- 
out distinction of ability or status or specialized 
interest, for this is how they must thereafter meet 
on the common ground of citizenship. The ex- 
change of ideas on controversial issues, finally, 
must he in an atmosphere of liberty, lioth of 
thought and expression. There must be a place 
for the free and vigorous discussion of contro- 
versial issues within the precincts of any academic 
community that is intellectually alive. 

Is there no place but the classroom for such 
exchanges of opinion? Virtually all prO|X)sals 
for active student discussion of contemporary 
problems overlook the possibilities inherent in 
extra-curricular activities. This great area of ef- 
fort and interest — potentially so powerful a con- 
tributor to the intellectual life of any school — has 
been almost completely surrendered to athletics 
and to the frivolities that make the social life of 
so many public schools (and even certain uni- 
versities) a perpetual inardi gras. If the schools 
are really to accomplish what they ought in en- 
couraging the free and lively discussion of contro- 
versial contemporary issues, they must recapture 

" Kccomnicndation 3, i7)f(/., 47. Conanl'^ proposed 
graduation requirements for all students specify "three 
or four years of social studies — including two years of 
history (one of which should be American history) and 
a senior course in American problems or American 
ROvemment." 



and redeem for serious intellectual purposes large 

sectors of extra-curricular time. New life must 
be breathed into the ancient art of debate. The 
assembly periods of the school must be coa- 
.sciously planned to deal with the atTairs of the 
outer world, not the self-centered aflfairs of the 
school. Discussion sessions (heterogeneously 
grouped) should he arranged to follow each 
presentation of an important issue in a school 
assembly. Extra-curricular clubs should be or- 
ganized for the informal study and discussion of 
such areas of interest as foreign affairs, eco- 
nomics, race relations, and politics. Leadership 
in such organizations (together with leadership 
in science clulis) should be rewarded by sch(X>l 
authorities with honors at least equivalent to those 
so conspicuously bestowed upon athletes. 

The classroom has its own tasks to perform, 
and these are exacting tasks. Discussi<m pla . - 
a role in effective instruction, of course, but i:- 
role there is clarification. New interpretation.- 
of the material in hand are brought out through 
di.scussion. and new sources of information are 
suggested. Even more important, misleading as- 
sumptions, inaccurate information, and faulty 
reasoning are revealed. The teacher's job is to 
question tendentiously. to expose fallacies, to cor- 
rect errors. This role is the very opposite of the 
one that the moderator or chairman of an open 
forum is called upon to play. The teacher is 
obliged, by his office, to express judgment ; the 
moderator, by his, to refrain from doing so. 

In an open forum every man or woman is en- 
titled to his own opinions and to respect for 
these. It does not follow (no matter how often 
the fallacy is asserted) that one man's opinions 
arc as good as another's. An imconsidered. 
frivolous, off-the-cuff opinion is not as good as a 
reasoned, well-supported, responsible one. A 
first duty of the school is to make this distinction 
crystal clear, and the place to do so is the class- 
room. An atmosphere of freedom must, ni 
course, pervade the school. Into the classroom, 
however, the irresponsibility <'f street-corner ile- 
bate has no license to enter. There the teacher 
cannot be allowed to abdicate, in favor of a spe- 
cious neutrality, his duty of giving judgment for 
knowledge as against ignorance, for reas<ined 
argument as against prejudice, for intellectual 
.seriousness as against frivolity. 

In attempting to make the classroom a fonan 
for the airing of opinions on controversial issues, 
the school does more than disrupt the orderK 
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progress and the indispensable continuity of 

learning. It actually stifles the very freedom of 
expression it ostensibly seeks to advance. It 
does so by moving the discussion into an artificial 
and inappropriate environment. A hot-house 
course in contemporary problems gives no effec- 
tive training in independent and active citizenship. 
We must encourage the initiative of students 
tht niselves. not depend on the rlirecting authority 
of teachers, if we intend that principles learned 
through study and instruction shall be brought 
out from the classroom — literally, out from the 
classrf)f)ni — and applied spontaneously to the 
issues of civic life. 

Democracy rests upon the free exchange of 
opinions. It rests, no less, upon the patient, 
methodical, rational accumulation and utilization 
of knowledge. The American public school must 



teach respect for both. It cannot do so by con- 
fusing one with the other. Within the world 
which it creates for its students, the school must 
distinguish between the systematic study that 
constitutes its curriculum, and the free-ranging 
intellectual life that ought to ])ervade the whole 
institution, stimulating, but never disrupting, the 
work of its classrooms. The free expression of 
opinion is no sub.stitute for the acquisition of 
precise knowledge, just as the acquisition of 
precise knowledge is no substitute for the free 
expression of opinion. The public school can en- 
compass both, but only if it finds the means of 
creating, in the extra-curricular realm, a genuine 
forum for the discussion of controversial ques- 
tions, and only if it preserves inviolate the orig- 
inal and indispensable dedication of its class- 
rooms to thorough, accurate, and ordered learning. 
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PURPOSES 

A STATEMENT of agreement among scientists 
and educational philosophers on the purpose of 
teaching science in the elementary and secondary 
schools would strengtlien the encouraging co- 
operative effort of scientists and educators to 
improve science education at all levels. Science 
teachers and science textbooks often have not 
spoken clearly to students. In the widely dis- 
cussed book by Stanislaus Joyce about his brother, 
James Joyce, a quotation from a report of an 
editor to whom James Joyce had sent a manu- 
script is given. The editor wrote: 

I have at last found time to read your play. It has 
interested me and puzzled me a good deal — indeed, 
1 scarcely know what to say of it. You seem to me 
to have talent — possibly more than talent — ^and yet 
I cannot say that I think this play a success. . . . 
I cannot help finding the canvas too large for the 
subject. ... I have been trying to read some elabo- 
rate symbolism into the second and third acts to 
account for their gigantic breadth of treatment, but 
if you had a symbolic purpose, I own it escapes me. 
It may be very good symbolism for all that — I own 
1 am no great band at reading hieroglyphics. 

Reading these sentences reminds one of what 
some very competent scholars in other fields often 
have concluded about their high school experi- 
ences in the .study of science and mathematics. 
They report their teachers had talent and that 
the subject seemed important, but that the pur- 
poses someway escaped them. 

In an editorial, "A Model for Today," which 
appeared in Saturday Review, June 6, 1959, 
Mark Van Doren writes with great concern about 
the lack of communication between scientists and 
humanists. He states : "The gulf between the 
partners has produced illiteracy in both, but the 
mathematical illiteracy of the humanist is more 
serious in my view than the verbal illiteracy of the 
scientist." This particular sentence has an ap- 
peal for the mathematician. However, the fault 
for the resulting^ unhappv situation triust be 
shared equally by the humanists and the scientists. 

In Science for February 12, 1960, Bertrand 
Russell reemphasizes that the scientist can no 
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longer shirk responsibihty for the use st»citt} 
makes of his discoveries. This is an exceedingly 
important problem for the next decade. Ru&sell 
makes clear that it is not new. in his reference to 
Galileo employed by the Grand Duke of Tuscany 
to calculate trajectories; the unhapp\- dilemma 
of scientists in the French Revolution, esf)ecially 
of Lavoisier, who was not spared because he was 
"only discovering" hydrogen; and Farada\ . who 
informed the British Government in the Crimean 
War about the possibility of attack by poisonous 
gases, but refused to have any part of it. Are wc 
preparing Faradays for tomorrow? 

The Physical Science Study Committee ( PSSCj 
suggests that a number of lessons are to be 
learned from the PSSC program. One of tht-r 
is "high school students will respond to an intel- 
lectual presentation of subject matter in which 
rational thought and analysis are more important 
than brute force and memory." This might Ik- 
said to be a primary goal of all of the current 
widespread efforts to produce new curricula in 
the sciences. 

A NEW FORCE 

The Association for Supervision and Curricu- 
lum Development in 1953 published a year book 
entitled Forces Affecting American Education. 
In this year book, and with accuracy in reporting, 
no reference is made to the interest of the com- 
munity of .scholars as a force affecting .Anu-ricin 
education. In 1960 this interest appears to \k 
the most important force of all in science edu- 
cation. Action associated with this interest will 
surely determine the direction of science educa- 
tion not only for this decade but also tor the 
remainder of the twentieth century. In science 
education this force is best repre.sented by the 
National Science Foundation sponsored curricu- 
lum studies: in physics, to which reference has 
been made ; in mathematics under the School 
Mathematics Study Group ; in geoh^gy by a 
group working at the University of Minnesota in 
Duluth in the summer of 1959; and in the 
efforts under way in biology and chemistrj-. Per- 
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haps the most important aspect of all of these 
efforts is that high school teachers and college 
teachers, including research scientists, are finding 
that they can work together and that the experi- 
ence is stimulating to both. The development of 
science in this century is now so overwhelming 
that there seems no other way to plan science 
curricula for the schools. The success of the 
work in the sciences dictates that these kinds of 
efforts be extended to other areas, and with 
federal financial support. 

In the academic year 1959-1960 the new physics 
course was taught in hundreds of schools to 
thousands of students, and for many it was the 
second year of teaching experience with the 
course. This year more than 600 teachers in all 
jjarts of the United .'States taught the sample 
textl)(>oks produced hy tlie School Mathematics 
Study Group for grades 7 through 12. In the 
summer of 1960 at Stanford University the math- 
ematicians gave their attention to the develop- 
ment of a sample textbook for grade 4 and ex- 
perimental units for grades 5 and 6. As illus- 
tration of the kind of teamwork in this production, 
one finds on the outline team for the elementary 
school work in mathematics research mathema- 
ticians, including a world-renowned research 
mathematician, working as team members with 
elementary schoolteachers. 

Scientists and scholars are also working with 
teachers and school administrators in the develop- 
ment of new methods and administrative pro- 
cedures which are often controversial in what 
might be called professional education circles. 
New York University with the support of a pri- 
vate foundation is conducting an experimental pro- 
gram on the use of special teachers of mathematics 
at the elementary level, and a somewhat similar 
jirogram is being carried out under the auspices 
of the Science Teaching Improvement Program 
of the American Association for the Advancement 
of Science. In May, 1960 these two groups, with 
teachers and administrators from some twenty 
states, met in Washington to determine what ha.s 
already been learned from these experimental 
studies and what problems need yet to be investi- 
gated. 

TEACHER EDUCATION' 

There remains a very considerable c^mtrriversy 

and associated dissatisfactirin about tf-arbr-r cAucx 
tion. Speaking as a professor of education, part- 
time, at the University of Maryland an<l ff»rnirr 



chairman of a large department of education and 
a former acting dean of the School of Education 
in a midwestern state iiuivcrsitv. I would state 
with considerable conviction that we must have a 
new view of teacher education, in which either 
traditional professional education re(|uirements are 
omitted, or the professional education se<|ueiice 
is completely reconstructed. There are two con- 
siderations which are cause of special concern: 

(1) After thirty years in which professional 
Education (with a capital K) has been 
an im|)ortant part of the curriculum of 
colleges and universities, Education has 
not been established as a respected dis- 
cipline. 

(2) There is a growing ten<lencv among pro- 
fessional educators responsible for teacher 
education programs to increase the time 
allotted for student observatifui and teach- 
ing so that the four-year graduate may be 
more experienced upon graduation and 
hence do better in his first year of teaching 
in the schools. 

There is a body of knowledge, represented not 
only liy rontemi)or;irv writing but also by the 
writing of philosophers throughout the ages 
which .should he the l)a.si8 for professional educa- 
tion. It is not clear why use has not been made 
of this work. A recent publication rrnlo(/iir to 
Teaching, descrilied as reading and source mate- 
rial, is a collection of writings on education from 
Ari.stotle and Plato to cnrretif times, including 
deciiiions of the Supreme Court of tlie United 
States. Competing jMiints of view are presented 
s() that the student may formulate his own phi- 
losopliv of cdtuatioti. This book, edited by ;i 
Hunter C ollege an<l a Western He.serve Univer- 
sity professor of education, demonstrates the 
stibstantial disri|>linc which professional educa- 
tion might become. 

With many demands for study in the wieiues, 
in the humanities, and the social sciences, and 
with the rrco|;nition b\ iiK biding the most 
excited defenders of professional education, that 
the fmir-ycnr tindergrnfliiHte progratn is not 
sufficient, it ■"•ms .\ wvM l;imnit;il>If fren-l fo 
in(Tr;i',r ;il tlu- ini'lrrio nliiiite level ibe time f(»r 
.Httident observation and stiid<nt leaclnng. Pub- 
lic «h<»«»ls fwiinot now rxfiect the teacher with a 
I' M ( ;il,tiircj(le drj/rer to be an CKi.rrinK cd tfjif bcr. 
It IS iIkm respim-sibilify to provide in-.servue 
tramiiig dming the firM one. two, three, or f»»ur 
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years of teaching, which will make unnecessary 

the sacrifice of so much valuable time at the 
college level for student tCtiching and observation. 
I hope on another occasion to be able to develop 
this thesis at great length. 

There has been sharply increased interest in 
in-service programs for teachers, which are led 
by scientists and which involve the study of sci- 
ence content. The provisions of the National 
Defense Education Act administered in the Office 
of Education, Department of Health, Education, 
and Welfare, make possible the use of federal 
funds through state departments of education for 
this purpose. It is to be hoped that a great many 
more schools will develop such in-service pro- 
grams. The current interest in this kind of in- 
service training in subject matter is another testi- 
mony to the tremendous contribution of the 
curriculum studies. Teachers faced with the 
possibility of teaching the new pliysics or the 
new mathematics are exceedingly anxious to be 
better informed about content. 

It does not seem proper in a paper before the 
American Philosophical Society on science educa- 
tion in the elementary and secondary schools to 
fail to give vigorous support for more adequate 
federal aid to education. It is clear that this 
aid is needed not only to stimulate work in the 
areas of special need, identified by federal govern- 
ment and exemplified in the programs of the 
Xational Science Foundation and the National 
Defense Education Act. More funds for the 
schools most certainly must be made available to 
the states to provide for districts which cannot 
now afford adequate educational programs 
through provisions such as those proposed by the 
Murray-Metcalf bill. 

RATIONAL THOUGHT AND ANALYSIS 

Reference has already l)een made to the new 
courses, written by teams of scientists and teach- 
ers, for a high school year of jjhysics, chemistry, 
and biology; in mathematics for grades 7 through 
12; and supplementary materials for the earth 
sciences. The mathematicians have wisely moved 
to a consideration of the elementary school, and 
next year a large number of clcinentarv teachers 
will be trying out the new materials. A road- 
block seems to exist in extending the efforts in 
the other sciences to the elementary and junior 
high scliool levels. There is not now a tradi- 
tional or conventional science sequence for grades 
K through 9. A second even more diflRcult 



question is who should do this work and how 
should it be done. This work, obviously, cannot 

be done by a group of physicists or a group of 
biologists. On the other hand, one cannot make 
the assumption in starting the work that the 
])rogram for grades K through 9 is necessarih 
to l)e general science. The woefully weak science 
program, K through 9, now in existence, owes its 
weakness in considerable part to the attempt to 
select a little bit from each of the several sciences 
and write it into one course, with resulting lack 
of continuity in the total prc^ram and a depress- 
ing amount of repetition. It is my recommenda- 
tion, first of all, that the groups presently workii^ 
in science explore what their science has to con- 
tribute at the elementary level, and at some later 
date, perhaps a year from now. that these mate- 
rials be brought together in a ten-year unified 
secjuence. It is not at all clear that this should be 
a secjuence in general science. It may ver>- wc!I 
l)e that the best answer will come, for example, 
with the offering of biological science possibly in 
grades 5 and 6, and physical science in grades 
7 and S. Better still may be the teaching of 
botany in grade 4, astronomy in grade 6. and s*i 
on. It has by no means been proved that at the 
college level better general education in the sci- 
ences is to be had through integrated courses 
rather than through courses in the separate 
sciences. 

This particular dilemma in science education is 
perhaps even best illustrated by mathematics. In 
some of the exciting new materials being tried 
out in the secondary school, there is great em- 
phasis on structure and abstraction in mathe- 
matics, with less attention to applications. Verj' 
considerable evidence is available that tlie>e new 
approaches are accepted with genuine enthusiasm 
by pupils, teachers, and parents. In a recent 
news release from the University of Colorado 
News Bureau one reads: 

Boulder, Colo. — Imagine a whole class of seventh 
graders "lighting up like Christmas trees" in en- 
thusiasm when asked how they like their mathematics 

course. Sound iniprol)able ? It happens again and 
again — junior high pupils declare their "math" study 
is "interesting . . . challenging . . . exciting . . . 
'really neat.' " All this enthusiasm, in 30 classes in 
Colorado, and hundreds more in 11 other areas in the 
United States, is generated by new seventh and 
eigbtli grade mathematics material. It is the work 
of the nation-wide School Mathematics Study Group 
(SMSG) sponsored by the National Science Founda- 
tion. 
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A father of one now-excited seventh grader says • 
"This seventh grade mathematics lias made a >erioiis 
student of my daughter for the first time — it's the 
most stimulating study experience she's ever had !" 
and a teacher declares : "I enjoy teaching more than 
ever before — just a look at those 23 interested faces ! 
Not a dull one in the class !" 

The major critics of the expcriinental mathe- 
matics programs are those who believe that there 
should be greater early attention to important 
applications in the physical and social sdetices, 
even though, for example, the seventh grade ma- 
terial does have a unit on the lever and one on 
probability. This criticism is clearly related to 
the broader cjuestion about integrated courses, in 
which traditional subject matter divisions dis- 
appear, an appealing concept but one which has 



not always been successfully applied. One of our 
most respected physicists is quoted as saying after 
reviewing the School Mathematics Study Group 
program that he hopes the mathematicians will 
soon develop a course in calculus for the second- 
ary school. This hope will soon be fulfilled. In 
his look at the junior high school materials, he 
observed that the unit on finite mathematical 
systems, the most abstract part of the course, is 
the most valuable part for the future scientist and 
indeed for the future citizen. Is this observation 
the herald of a new spirit for science education in 
which "students will (truly) respond to an intel- 
lectual presentation of subject matter, in which 
rational thought and analysis" are of first im- 
portance and a primary goal? 
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Anyone who has tried to explain American 
education to a European audience must be aware 
of the difficulties in the undertaking. During 
my four \(ars in Germany, I tried from time to 
time to tell German audiences about our schools, 
colleges, and universities. I always found that 
it was hard to find the exact words to convey to 
a German audience what Americans have in mind 
when they talk about their educational system. 
For example, the multitude of local school boards 
with their high degree of independence and au- 
thority com])letely baffles a German. "This is 
not a system," he is likely to declare, "but a 
chaos." To this I always replied that perhaps 
it was a chaos, but Americans seemed to like it, 
and I ventured to jjredict that the ])attern was as 
stable as any aspect of our governmental structure. 
The comprehensive high school I, likewise, found 
difficult to explain. Indeed, the scepticism ex- 
pressed by more than one German educator about 
the claims made on behalf of this characteristic 
American institution was one of the factors lead- 
ing me to my recent study of the widelv compre- 
hensive high school. Almost equally confusing 
was the American idea of a college. I often tried 
in vain to portray the characteristics of this 
unique American institution. As a first approxi- 
mation, one could say it represented something 
in between a German Gymnasium and a univer- 
sity. But when pressed for details, my expla- 
nation soon became too involved to be useful. 

Germans are not the only people who are con- 
fused about American collej^es. I rciiieniber a 
distinguished American ofhcial who was staying 
at the Ambassador's residence in Bonn. He 
asked me the imnif of the best German liberal 
arts college. When 1 told him there was no such 
thing as a four-year undergraduate college on 
the Europ)ean Continent, I think he thought I was 
joking, but, as you are all aware, I was of course 
quite correct. The comparison which is often 
made between the large portion of our youth 
attending a college or university and the small 
portion enrolled in European universities is quite 



misleading. .\s all the members of this audience 
are well aware, a European university- is essen- 
tially a collection of professional schools. If one 
compares the percentage of an age group attend- 
ing universities in a European nation and attend- 
ing our post-graduate institutions, the difference 
is not very striking. 

The road to the university in Europe does n<>\ 
pass through the equivalent of an American col- 
lege. Rather there are essentially pre-universiiy 
schools for those who aim at a universitj* edu- 
cation. They offer a stiff academic course nf 
eight or nine years length centered on either 
(a) Latin and Greek or (b) Latin and a modem 
language (or two) and (c) modern languag^es. 
.science, and mathematics. In each of the German 
states and in each of the Swiss cantons, a number 
of which I visited three years ago, one finds these 
three tj'pes of pre-university schools, each pre- 
paring students to pass e.xaminations for a state 
certificate which, in turn, provides admission to 
a university anywhere in the nation. The diffi- 
culty of choosing students at the age of eleven 
or twelve for entry into one of these three t\-pes 
of pre-university schools is illustrated by a story 
T like to tell of the community in which s*>mr 
parents had objected because their children were 
not among those admitted to the pre-universit>- 
school. The authorities had decided to try to 
cure the situation by having a parents' meeting 
each year and explaining to those who had chil- 
dren who were potential applicants for the pre- 
university schools what were the realities <>{ the 
situation. They pointed out that the pre-univer- 
sity schools were extremely difficult and suitaible 
for only the very bright; that one-half to two- 
thirds failed during the nine-year course : and 
that those who dropped out often suffered psycho- 
logical damage. In short, they warned the par- 
ents that unless they were certain their child was 
very bright they should not attempt to have him 
enrolled in one of these schools. And. as a 
clincliing argument, they went on to say **these 
schools, after all only prepare for the universities. 
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and the universities only prepare for the pro- 
fessions, and everyone knows there is no money 
to be made today in the professions!" 

All of you who are familiar with American 
educational history are aware that the American 
liberal arts college is in the nature of an accident. 
Duriiii,' the nineteenth century the programs 
which were offered for the first degree in arts 
or in science or in letters were expanded to in- 
clude a variety of practical subjects. This fact 
alone makes it difificult to explain to a European 
what is an American college. Earl McGrath's 
recent study has shown how wide are the offer- 
ings today, even in some of the older four-year 
liberal arts colleges. And we all know that, 
within a university in many instances, there is 
a great variety of four-year prc^;rams of study 
which may be entered directly by high school 
graduates. 

At first one is tempted to say that an American 

college is intermediate between a high school 
and a "university" in the European sense of the 
word, it is true, of course, that for the most 
part those who become lawyers now study three 
or four years in an undergraduate department of 
a university or in a four-year liberal arts college 
before they enroll in a law school. The same is 
true for medical students. On the other hand, 
because of an historical accident, tlie engineering 
schools never became post-graduate schools. As 
a consequence, high school graduates enter di- 
rectly on their professional training if they want 
to become engineers. I might note in i)assing 
that this has certain unfortunate consequences in 
these days when we are anxious to draw into 
pure science as many able young men with a 
scientific bent as f>ossible. A youth who starts 
to become an engineer is likely to end by being 
one since the profession is l)f)th attractive and 
lucrative. Law and medicine, on the otlier hand, 
recruit from college students who have an ojjpor- 
tiinity (luring tliree or four years of college to 
considtr what should he their future prnfessinn. 
This is true also for those who are going to work 
for the Ph.D. degree in physics, chemistry, bi- 
Mltjgy. and mathematics. In these subjects, as in 
the social sciences and the humanities, profes- 
sional training, so to speak, may start as early 
as the sophomore college year. With all these 
complications in nu'nd, it is hard to define without 
ambiguity the relation of a college to the educa- 
tion of the members of the learned professions. 

There is still another ambiguity inherent in the 
..American pattern of higher education. The 



standards for admission to the American colleges 
and universities are so varied as to make it im- 
]>ossihle to describe them. Indeed, I think few 
Americans realize how wide is the range of toler- 
ance. I have talked to guidance officers in certain 
suburban high schools which serve a community 
where almost all the parents demand that their 
children enter some sort of college. This demand 
creates problems for the school in the case of some 
youth with little academic talent. However, ex- 
perienced guidance officers in this type of sub- 
urban high school have learned a great deal about 
the admission requirements of the nearly 2,000 
institutions of higher learning. I was assured 
by one such man not long ago that he could find 
some college which would admit any boy who 
had an I.Q. above 90 and who would do a little 
work ! 

Standards for the first degree are almost as 
diverse as the standards for admission. The 
officers in charge of admission to graduate schools 
of law, medicine, business, and arts and sciences 
are well aware of this fact. They know what 
many Americans also know — namely, that the 
mere holding of a bachelor's degree has almost 
no significance. Yet no one would publish a 
rank list of institutions or even be willing to be 
quoted publicly to the eflFect that a straight "A" 
record in one college has about the same meaning 
as a "C— " record in another. In the United 
States, we have a whole hierarchy of institutions 
granting the first degree and a complete con- 
spiracy of silence as to the existence of such a 
hierarchy. This is a consequence of the Amer- 
ican doctrine of equality of status, and I do not 
decry it. It does render ridiculous, however, any 
talk of raising entrance requirements the country 
over in order to improve the work of the high 
schools. 

There has been a great deal of talk about raising 
standards in the last few years and more than 
one reference to Europe, where a state examina- 
tion determines whether a youth is considered 
well enough educated to enter a university. 
There has never been any comparable examina- 
tion in the United States, and there probably 
never will be ; nevertheless, 1 venture to suggest 
that leading professional schools of law and medi- 
cine and graduate schools of arts and sciences 
might require their candidates to pass a set of 
examinations which would demonstrate a mastery 
of academic subjects somewhat comparable to that 
required for entrance into a European university. 
The requirements might be as follows: a good 
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reading, writing, and speaking knowledge of at 
least one modern foreign language; a knowledge 
of mathematics through the calculus ; a knowledge 
of physics, chemistry, and biology at the fresh- 
man college level ; the ability to write a competent 
essay ; a knowledge of American history and 
political institutions at a sophisticated level ; and a 
knowledge of English and American literature 
at a corresponding level. 

The variety of our colleges prevents any uni- 
form set of standards for admission. Therefore, 
the colleges could not, even if they desired, greatly 
influence the high school curricula. But the rela- 
tively homogeneous nature of the graduate and 
professional schools makes the formulation of 
standards possible. The effect of this formulation 
would influence both colleges and high schools. I 
should point out that if action such as I have sug- 
gested were to be taken by the American Asso- 
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ciation of Universities, for example, a warning 
period of at least five years would \>e required- 
Given ample warning, colleges and high schools 
could then adjust their programs. W^hether or 
not there be anv merit in my radical proposal. I 
hope that in this meeting of the American Philo- 
sophical Society dedicated to "The Current Issues 
and Readjustments in American Education" there 
might be a consideration of my basic assumption — 
namely, that professional men and women should 
have a wide as well as solid academic education. 
Unless the leaders of the bar, of medicine, and 
the professors of the academic subjects are willint; 
to agree to this assumption and are read\ to at- 
tempt to implement it, I see very little use in 
talking about raising standards in terms of the 
mastery of subject matter at the secondary school 
level. 



JAMES BRYANT COXANT 
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In the broadest sense, the goals of higher 
Jucation are identical with those of all educa- 
on : the development of an informed, respon- 
il>le citizenry and the preparation of every boy 
n<l girl for a personally satisfying and socially 
seful career. If we are to achieve these goals, 
: we are to capitalize to the maximum the intel- 
jctiial resources of our youth, it is time for us to 
Tke a fresh look at our present educational 
tructure and philosophy. 

Under the pressure of numbers and to facilitate 
diiiinistration we have developed in the last 
entury a rigid institutional hierarchy, determined 
argely by age and divided into segments of a 
ixed number of years. And each of these units 
las been organized as an autonomous institution 
vith little regard for the other iniits. We have 
:oine to think of education as made up of a series 
)f discrete layers. 

Now this structure has little relation to the 
ndividual student. First of all. the intellectual 
levelopment of the individual is an unbroken, 
continuing process. And secondly, the individual 
lifferences in aptitude and capacity for intellectual 
Tiaturation are so great that no single order of 
progress is possible. We must, then, start with 
I new concept of the unity of the educational 
process, from kindergarten to professional school, 
in which each stage is a preparation for the en- 
suing stage, whether in the workaday world or 
in further education. And we must provide a 
maximum flexibility so that every boy and girl 
may proceed as far and as fast as his ability and 
interest permit. 

It would be presumptuous of me to attempt to 
prescribe the content of instruction at each of the 
levels. But there are certain general principles 
that seem to me clear. At every stage there must 
be a common core of l>asic skills, information and 
experience approj)riate to the intellectual level 
of the student. Our standards of performance 
must be high; we must not underestimate the 
student's capacity for learning. And above all 
we must demand that every boy and girl be 
ready to work hard, to give the best of which he 
is capable. 



It may well be that this will mean the elimina- 
tion of some subjects from the curriculum and 
their relegation to the area of extra-curricular 
activity, for if our schools, particularly the second- 
ary schools, are to jDrovide the necessary prepara- 
tion for advanced study, they must insist upon 
solid training in the basic studies, such as mathe- 
matics, foreign languages, history, and science, 
as well as in English. 

On the basis of the student's performance in 
these essential studies and of such tests as are 
available we must try to identify the particular 
career for which he is suited and especially to 
discover the few who by their talent give promise 
of intellectual leadership. If it appears that a 
boy or girl has no aptitude for book-learning, it 
is folly to require him or her to idle away years 
in school in a state of utter boredom. Our laws 
that forbid teen-agers to work gainfully may be 
a contributory cause of juvenile delinquency. 

The same i)rinciple applies to college education. 
We must get away from the notion of college as 
four years of marking time before a boy starts 
on the business of life ; we must discard the nos- 
talgic slogans of "liright college years" and "the 
stein on the table." College education is not a 
right ; it is a privilege available only to those who 
merit the opportunity. In this connection it 
should be remarked that colleges must be in- 
creasingly discriminating in the selection of their 
students. Most of the private institutions have 
already moved in this direction. But the state 
institutions, as well, must adopt this policy. It is 
financially wasteful and personally frustrating for 
a state university to admit every high-school 
graduate, only to drop a quarter of them by the 
end of the first year. If we could eliminate from 
college both those who are unfit and those who 
are unwilling to give their serious best to their 
studies, it woidd make room for at least a part 
of the throng of deserving students who tomorrow 
will be knocking at the doors. 

In general, then, at all levels we nuist transfer 
our center of interest from the institution to the 
individual student and his intellectual growth. If 
a boy or girl can master the subjects of the grade 
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school in five or six years, he should not be held 
to eight years of servitude. There is nothing 
sacrosanct about a four-year high school or col- 
lege. Many a boy, if encouraged, could be ready 
for college after three years of study in a second- 
ary school ; many a college student could enter a 
graduate or professional school with less than four 
years of preparation. Let us give up the system 
of measuring progress by credits or points or 
courses and base our judgment on achievement. 
Only thus can we provide the incentives which 
will promote the early development of a new 
generation of potential leaders. 

Within this general framework, let us look at 
the particular problem of higher education. If, 
as I assume, higher education refers to all institu- 
tions above the level of the secondarv school, we 
are faced with a wide variety of types: junior, or 
community colleges, technical schools, schools of 
art and music, liberal arts colleges, imdergraduate 
professional schools, graduate schools of arts and 
sciences, graduate professional schools, even 
"adult education." I cannot hope to examine 
each of them in detail, but there are certain tasks 
that all of them arc called upon to perform. 

All types of higher education have a dual func- 
tion: the formation of a liberally educated public 
and the training of the individual in a special field 
of competence. Let me begin with the junior 
college, which I believe is destined to play an 
increasingly important role in American life, since 
it provides an educational opportunity for a large 
number of students who, living at home or within 
commuting distance, can better prepare them- 
selves for tbc future. The junior college must 
provide two types of curriculum: one for those 
who will enter the working force at the end of 
their two ycnrs of study; the other for those who 
will continue their education at a liberal arts 
college or professional school. Both grou])s will 
need a common experience of liberal studies, but 
the college-bound group must also have the basic 
courses that are prerequisite for advanced studies 
and the other group should have the essential 
])re])a ration for a career in .some field of work as 
technicians or semi-professional workers. I do 
not mean for a particular, limited field, but rather 
an experience in fundamental techniques, such as 
mathematics, draughting, or design, which may 
be valuable in a variety of fields. But again, I am 
not comjjetent to describe the details. 

The most serious jiroblem of the junior college 
is that of stafT. It will not suffice merely to trans- 
fer high-school teachers to the junior-college 



faculty. That would mean adding two more ycar» 
of secondary instruction to the present program. 
Particularly for those students who i)lan to om- 
tinue their studies, it is essential that their instruc- 
tors possess a depth of training comparable tn 
that of teachers in a liberal arts college, other- 
wise they would find themselves unprepared for 
advanced work. I do not have a solution tu 
propose, but I would call your attention to the 
tendency everywhere for the junior colleges 
expand into four-year colleges. If that should 
happen generally, it would be possible for them 
to attract an increasing number of adequately 
trained teachers, who at present shun the junior 
colleges. 

Let us turn now to the largest and most critical 

segment of higher education- — the liberal art- 
college. First of all its relation to the secondar\- 
school. We are all aware of the strange anomaly 
of our present situation. Our colleges are teach- 
ing students elementary skills which presiimali'; 
are the concern of high schools : English sijeiliii^' 
and punctuation, elementary foreign languages <ir 
mathematics. They are repeating subjects — shall 
we say American history — to which the student 
has already been exposed two or three times. 
Perhaps I should not mention science, out of re- 
gard for my distinguished colleagues on this 
program, but it has always puzzled me that prt^ 
fessors of chemistry, for example, give no recog- 
nition to the prior study of that science in seccHfi- 
ary school but start their students anew, in fact 
sometimes feel that high-school chemistry is 
dangerous, as imparting bad habits and distorted 
notions. 

The picture is not wholly black. In recent 
years, by closer cooperation between the colleges 
and the schools, the numl)er of students admitted 
with advanced standing has been increasing. 
There have been promising experiments in Ae 
admission of superior students before their com- 
pletion of a prescribed period of four years. But 
we have made only a beginning. More and more 
we must define what it is possible for the schools 
to achieve, we must establish minimum standanl- 
of performance, must build our college program 
on the foundation of prior study. 

Like other institutions, the program of the 
liberal arts college has two goals : the preparation 
of a liberally educated public and the training 
of the individual student in a specialized fieki. 
either as a preparation for graduate or profes- 
sional studv or as an exi)erience in depth at a 
mature intellectual level. In some colleges the 
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program designed to attain these goals is divided 
into two sections: two years of elementary 
"general edvication" followed by two years of 
concentration in a special field. Such a division 
is unfortunate; it leads to the notion that liberal 
education is something to be completed, put be- 
hind. Ideally, at all levels the two goals should 
be kept in mind from the beginning to the end and 
liberal studies, at an increasingly mature level, 
should remain a continuing element in the cur- 
riculum. 

Another important function of the college is 
the early identification and encouragement of the 
^ul)erior student. Honors programs for upper- 
.lassmen have long been familiar. But in recent 
k ears a number of colleges have been experiment- 
ng with honors programs beginning in the fresh- 
nan year. The experiment is promising, for it 
^ives to the talented student an opportunity to 
levelop his own capacity, freed from the mechani- 
:al trammels of rigid requirements; and, what is 
iiore inij)ortant. it places on him the responsi- 
bility for educating himself. It is time for us to 
jet rid of the idea that the only way a student can 
earn is by listening to a teacher. 

Beside the typical liberal arts college there is 
itill a large number of undergraduate professional 
K:hools. It is my belief that their days are 
lumbered, for it is clear that it is not possible, 
n a four-year course, for the average student to 
icquire both a liberal education and adequate 
>rofessional training. Years ago the schools of 
aw and medicine, which once were undergradu- 
ite schools, found it necessary to require a wider 
>re-professional experience. And this tendency 
s already extending to other professional schools 
.uch as business administration and social service. 

It would be unwise to require a bachelor's 
legree for admission to these professional schools, 
rhe programs in business administration, educa- 
ion, engineering and the like should be organized 
n connection with the program in liberal arts, 
t ogether they will require, for most students, five 
»r six years of study and will be recognized by 

degree of bachelor of arts and by a master's 
legree in the professional field. As in the col- 
ege, a division into separate periods of two or 
hree years, the first part devoted to liberal 
tiidies. the second to professional training, is un- 
lesirable. The first years will naturally be more 
oncerned with breadth of intellectual experience, 
mt there will be room for the basic studies pre- 
equisite to advanced professional work and the 
ast years will become increasingly specialized. 



But to the end of the course there will be a place 
for broadly oriented liberal studies. 

Our present system encourages the production 
of a half-trained, illiterate generation of engineers 
and teachers. In the field of professional educa- 
tion we have witnessed a remarkable development 
in our time : "'normal .schools" became "teachers 
colleges" ; now they are becoming "state colleges." 
But the development will be meaningless if it in- 
volves merely a change in name. These new 
"state colleges" nuist become liberal arts colleges. 
If they do, there will not be time enough in their 
program to permit the adequate training, in a 
four-year course, of the teachers we need for our 
schools. They must therefore design five- or six- 
year programs of the type that I have just men- 
tioned. There is no way of improving the 
quality of primary and secondary education ex- 
cept by raising the standards of our teachers. 
Technical or professional competence is not 
enough. We need teachers whose cultural back- 
ground is sufficiently broad and deep to enable 
them to serve at once as examples and as inspira- 
tion for our boys and girls. 

The practice of combining liberal and profes- 
sional studies which I have discussed as desirable 
in undergraduate schools should also be extended 
to graduate schools, including the graduate school 
of arts and sciences. Schools of law and medi- 
cine should not remain isolated from the basic 
disciplines but could profit greatly by the in- 
clusion of related liberal studies in their programs. 
Some steps have been taken in this direction. 
At Michigan the Law School faculty a few years 
ago designed a joint program in conjunction with 
the College which included basic studies through- 
out the whole six or seven years. And the 
experimental program in medical studies at the 
Johns Hopkins University is a move in the same 
direction. 

This broadening of the base is particularly 
necessary in the programs of the graduate schools 
leading to the Ph.D. degree. The greatest 
danger in graduate study is the increasit^ nar- 
rowness of the training; we are by way of pro- 
ducing technicians, not scientists; fact-collectors, 
not scholars. To meet the situation adequately 
we should need a new philosophy of the purpose 
of graduate study. As a minimum I would pro- 
pose that every doctoral candidate be required to 
demonstrate by examination his familiarity with 
at least one other field than that of his major 
interest. 
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By now it should l)c evident what I considt-r 
to be the most important task of higher e(hica- 
tion: the integration of liberal and specialized 
studies in a single unit of learning. This integra- 
tion is essential at all levels ; it is the basis oi 
coordination of all of its parts. If it is to be 
effective, it must produce a new generation of 
teachers. We cannot afford to consider the 
training of teachers as the exclusive concern of 
departments or schools of education ; the subject 
matter departments have an equally important 
role to i^lay. In a word, we must return to the 
older concept that the training of teachers is a 
major responsibility of the whole college or uni- 
versity. And I mean teachers at all levels — 
elementarv. secondary, and college. 

It is hard to explain the indifference of most of 
our academic scientists and scholars to the problem. 
They seem to forget that the quality of their own 
graduate students will depend upon the kind of 
teaching they have received in secondary school 
and college. It is disconcerting to hear profes- 
sors of mathematics declare that they have no 
concern with the training of teachers at the very 
moment when the president of their institution is 
berating the secondary schools for their failure 
to provide adequate instruction in mathematics. 
For my part, I am convinced that our graduate 
schools must accept the responsibility of training 
teachers, especially secondary school and college 
teachers. I will not review here the old question 
of the appropriate degree to be granted, though 
I must say that I am inclined to the belief that 
the degree of "Doctor of Philosophy" should be 
restricted to those who are going to teach ; they 
are the ones who must, by virtue of their function, 
be "philosophers." The others, who will enter 
on a career of research, would more appropri- 
ately be called "Doctors of Science." But what- 
ever the degree that is granted, what is most 
needed is a new attitude toward the importance, 
the dignity, the necessity of teaching. The 
present concentration on research as the only 
function of the graduate school will in the end 
destroy the very foundations of a liberally edu- 
cated society. 

Before I close, there is one other problem to 
which 1 must devote a word : the (|uestion of 
financial support of higher education. For if we 
are to attain the goals that I have indicated, two 
things are necessary : the develoi)ment of a stu- 
dent lx)dy capable of intellectual growth and the 
recruitment of faculties of superior quality. 
After the last war, our government made pro- 



vision, as a token of gratitude, for the furtht-r 
education of the men who had given their service 
to the nation. I cannot escape the feeling that 
today, as we face the national and international 
])rol)leins of the years ahead, it i> even more 
imperative, as a matter of national interest, that 
every boy or girl who has the ability should be 
assured of an education up to the limit of his <'r 
her capacity. Certainly the exceptional few who 
give promise of social or intellectual leadership 
should not be lost to society for lack of financial 
means. Some of them can be taken care i>f 
under our present system of scholarships and 
loans. But as the number of potential candidates 
increases I see no alternative to some form of 
federal support of this elite. It will cost nione)-. 
a lot of money, but it may well be that a major 
investment in our youth will prove a better 
measure of national defense than a tew more 
rockets destined to fizzle on the launching pad. 

The recruitment of superior teachers is equally 
important and there is no easy solution of the 
problem. All the evidence points tr> the fact 
that the teaching profession is not attracting the 
best minds. This is not surprising, for a career 
in teaching offers neither the financial rewards 
nor the social prestige of other occupations. In 
the last few years there have been a number of 
efforts, private and public, to induce superior 
students to prepare for teaching by the j>rovision 
of fellowships. But they will little profit, if the 
student finds that as a teacher he cannot hope to 
support a family with the decency and dignitv 
which the other professions and business afford. 
It is true that in recent years a few institutions 
have made substantial increases in professorial 
salaries, to the |X)int where they are almn<;t 
competitive. But the rank and file of teachers are 
still receiving salaries that are a disgrace to the 
nation. I would not venture to suggest that 
professors should hope to com])ete financially with 
doctors, unless they can develop an aggressive 
union of the type of the American Medical Asso- 
ciation. But should they not earn at least n- 
much as plumbers or "disk jockeys"' : Money i> 
not the only thing that will appeal to the better 
minds, but it is a fine qua nan. 

In many Euro])ean countries teacher.^ are 
poorly paid, but at least they enjoy a prestige in 
the community which compensates for their 
imdcrprivileged economic status. Here, however, 
the teacher has no such rewards. In spite oi fair 
words, the popular stereotype of the college pro- 
fessor is still one of befuddled, if harmless futilit>'. 
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I fear that that image will persist. A few years 

ago one (if my students remarked that if the 
COlIej^e ciintimied to raise its admission standards 
and failed to raise its professors' salaries, the 
students would soon be intellectually superior to 
their teachers. Beneath his "'wise crack" there 
was a solid kernel of truth. I have no panacea 
to offer as a remedy. I suspect that we are faced 
with a basic problem of contemporary American 
culture : the low repute of non-material values. 
And cultural traits are not easily changed. 

I would not end on a note of pessimism. Within 
our time we have made extraordinary gains in 



education; for the first time in history we have 

made schooling pKJSsihle for every boy and girl. 
In the effort to achieve this goal we have, no 
doubt, been forced to accept an ideal of medi- 
ocrity ; we have failed to provide for the superior 
few the opportunity and the encouragement 
which they nnist have if we are to develop tlie 
leaders of the future. Our educational structure 
must facilitate this process. It must be more 
flexible; it must be coordinated in a continuing, 
integrated program. Only thus may we hope to 
attain the goals, not only of higher education, but 
of all education. 
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DisSATisKACTioN and agitation for the reform 
of our school system antedates Sputnik and has 
deq)er roots than the desire to compete in the 
production of engineers and scientists. The 
movement toward General Education, the scepti- 
cism about the methods for teaching the very 
young how to read and write, and that impatience 
with the high scliool whicli led to the Advance 
Placement system are the significant moments in 
an evolution dating back to the end of the Second 
World War. 

The most recent results are familiar : the high 
schools have begun to reform their curriculum 
and to provide for acceleration : everybody con- 
nected with or affected by education lives in 
perpetual apprehension about "standards," and 
the debate is joined once again on the perennial 
question. What Shall We Teach? 

The college has not undergone as much criti- 
cism as other parts of the system, but disquiet is 
present there too, and changes in attitude are 
clearly marked. When I say that the college is 
in double jeopardy, I have in mind the two forces 
that seem to me to be destroying the very idea of 
college education and leaving nothing defensible 
in its place. 

The first of these forces is the upward thrust 
into the freshman class of a large number of 
very able youths who are full of curiosity, con- 
scientious, and quite capable of hard work, but 
who have not been taught the fundamentals. 
They have on the contrary learned to regard at- 
tention to detail as the antithesis of intelligence. 
To them and their teachers, the signs of high 
ability are originality, fertility in opinion, imagi- 
nation ('plausil)le or not), and the willingness to 
differ, which is called independence of mind. 
These ideas are indeed tempting and no one would 
dispute them in the abstract, but they j)roduce 
only caricatures of the virtues desired when they 
are not grounded in the command of fact and the 
ability to learn and to reason. 

In practice, the best young men and women in 
our colleges tend to be the least instructed, the 
most undisciplined and "viewy." They are cor- 
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respondingly hard to teach, and tlie coniplaiiu ra" 
teachers who analyze the difficulty is that they 
must impart the rudiments of reading, writing, 
counting, and rea.soning while also trying to teacli 
new subject matter in the established disciplines. 
The steady dissatisfaction with the Freshman 
English course, the no less continual recasting of 
the main introductory courses, the roote<l despair 
of the language departments are so nian\ wit- 
nesses to the earlier failure of our prep>aratont- 
system, even when it is most desirous to fo>tfT 
native ability, reduce waste of time in the eleventh 
and twelfth grades, and turn young minds lo«:i>r 
on serious subjects. 

So much for the first destructive push against 
the college. It comes from below and has the 
effect of dividing attention and eflFort at a time 
when new disciplines and new facts should l«e 
assimilated for their intrinsic and forward-looking 
interest, instead of being used as means of diag- 
nosis for earlier defects and as materials for 
remedying those defects. 

The second disturbing element arises within 
the college faculty and among the best students in 
the form of an obsession with "standards." It is 
a natural reaction to the manifest looseness of 
previous work; it is an attempt to give at long 
last to the sophomore or junior the intellectual 
command of something. The desire exjjres-rs 
itself in a number of forms: it may be a require- 
ment to take a course or sequence of courses 
having a quasi-professional character — the stu- 
dent of economics shall learn that subject as if he 
were to become a scholar in economics, a prac- 
ticing professional economist; the student of 
Engli.sh literature must subject hini.self to a course 
of textual and scholarly criticism as if he were 
going to edit Spenser's Faerie Queene. 

Or again, the requirement is for concentration 
on a major subject. The number of hours de- 
voted to that one subject is supposed to insure 
mastery of it and this is deemed preferable to a 
division of interest and a more exploratory at- 
titude. Much use is made also of honors pro- 
grams in which so-called independent work and 
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jienuine research are required — I say required, 
for these are not always forthcoming l)y them- 
selves, or if they are it may be in the form of 
poor imitations. This should not be wondered 
at, since little or no preparation and instruction 
in that kind of work has been given. 

The emotions that go with these efforts are in 
part laudable and in part suspect. Some faculty 
members themselves derive kudos from being in 
charge of honors or from being chosen by students 
as sponsors of honors work. The students also 
r^;ard the work as superior in kind over "mere 
learning." They are anticij)ating the highest 
academic activity they can think of, which is to 
do research. It is no matter that the attempt is 
ill-grounded, sometimes ill-directed, and in most 
cases re])etitive or trivial. The type of perform- 
ance dignifies the whole and makes acceptable 
the uneven distribution of time and effort, the 
neglect of whole ranges of common knowledge. 

If this fairly describes a double tendency now 
at work in our very best colleges, what are we 
to say about it ? It rests with the local authorities 



in each case to dt) what they want, hut we are 

perha])s permitted tn dhscrv*- and to rcpor) 
impressions that are easily duplicated and verilietl. 

We must say, then, that for the student witli 
normal or marked intelligence the college runB the 
risk of becoming a mere wayside inn. Here he 
stays in no settled cour.se, but i)art of the lime 
is catching up with his deficiencie.s, i>art of the 
time grojjiiig among new subjects. jKirt of the 
time playing at the ro\t of .sclujlar atul researcher. 
The level of his performance i.s nowhere fixed 
l)y his years or his progress, nor is the iKKly «f 
knowledge to which he is ex|)oserl in any hz-hm' 
coherent. In other wortls, the necessary func- 
tion that must be fulfilled in any system iif higher 
education, the f/ymnnstir fimrtion ( fhf t*';i' liiri^ 
of the gymnasium ) is nowhere carried out. The 
high .school only stimulates, the colltgi- half 
remedies and half accelerates, which leaves tli<' 
grafluate schools to make professionals out of ill- 
organized, one-sided, minds, highly intelligent 
and trained to crmipetence, tmt in no iwmf 
literate, well informed, or educated. 
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Influenza has always been a mixture of 
romance and terror ; of fact and fable : of new 
and old ideas. Its various popular names : the 
jolly rant, the new delight, the newe acquayant- 
ance, <;allants' disease, the fashionable illness, in- 
fluenza di freddo or influenza di coeli, la grippe, 
flu, this virus thing — ^all indicate a light-hearted 
annoyance. But interspersed are the tales of dam- 
aging experiences. The sweatinj? sickness of Eng- 
land of 1485 which decimated Richmond's Army 
after the defeat of Richard III at Bosworth Field 
is thouijht by some to have been influenza. The 
pandemic of 1743 appears to have been calami- 
tous. The term, blue plague, accredited to Horace 
Walpole, or the name Blitzkatarrh forecast fea- 
tures of the devastating episode of l'^18. 

The historical disease, nevertheless, conforms 
in its epidemiological and clinical characteristics 
to what we now call influenza. That disease in its 
sporadic, epidemic, or ])andemic form is caused 
by one of the influenza viruses. The influenza 
viruses comprise four types: A, B, C, D. The 
Type .\ viruses with which we shall here l)e con- 
cerned, comprise, in turn, four groups or families 
whose members or strains may vary in some 
charactcri.stics, but retain a close group relation- 
shi]) (tig. 1). (The nunil)ering of these families 
is inconsistent, because it is difficult at present to 
decide what order to assign to them.) 

Influenza virus is considered to consist of a 
core of RXA which is much the same in all strains 

INFLUENZA VIRUS (HUMAN) 



r- 
A 



B 



— t— 
C 



-|-- 
D 



of the type. Surroimding the core (fig. J I. 
toward or at the surface of the virus j^article i> 
an accumulation of mucoprotein comjxjiient? 
which possess group and strain characteristics;' 
they also carry the antigenic properties which 
stimulate immunity and specific antibody respon."* 
after infection or vaccination. It is these im- 
munizing antigens which will be primarily dis- 
cussed in this presentation. 
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Ftg. 1. 

♦ From the Department of Epidemiology and Virus 
I-aboratory, School of Public Health, University of 
Michigan. 
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Fig. 2. Antigenic structure of influenza virus. 

It should be understood that an antigen is a 

substance which induces the formation of anti- 
bodies, and that an antibody is serum protein 
whose production is stimulated by antigen. It 
combines specifically with the corresponding 
antigen. Antibody is the major factor in ac- 
quired immunity. 

Our concept of an influenza virus belonging to 
Type A is that it contains a series of immunizii^ 
antigens shared by .strains of that tvpe (fig. 3i. 
Within a family one or perhaps a set of these 
antigens is the dominant. Others occupy second- 
ary or lesser status who.se presence can, however, 
be demonstrated by the antibody response of ani- 

' Hoyle, I... The nniltiplication of coinplenu-iit-tixint 
antigen and red-ceil aRglutiniii in the clinriii-anant'HL 
nic'tnhraiie of fertile eggs inoculated with influen/a v;rj>. 
Jour. Path, and Bact. 64 : 419-423, 1952; Hoyle. U and 
W. Frisch-Niggemeyer, The disttntegration of influena 
virus particles on entry into the host cell. Studies with 
virus labelled with radiophosphorus. Jour. Hyti. 53 
474-486, 1955; h^risch-Xiggenieyer. W., and L. Hoyl., 
The nucleic acid and carbohydrate content of influenu 
virus A and of virus fractions produced by ether 
integration. Jour. Hyg. 54 : 201-212, 1956. 



Copy hgh led material 



VOL 104. NO. 6, 1Q60I DOCTRINE OF ORIGINAL ANTIGENIC SIN 



573 




I""u;. 3. Possible aiitiKt'iiic arrangement in strains 
of influenza virus. 

nials to inoculations with one of the .strains. As 
early as 1935. it was possil)]e to .show .seroloj^ical 
relationships hetween the newly isolated strains 
from human influenza and the swine influenza 
virus described by Sho])e.- Studies in 1938 of 
the differences between human strains also em- 
pha.sized their common antigens.' In a later 
study the presence of 18 antigenic components 
was demonstrated and indications of several more 

- Francis, T., Jr., and T. P. Magill, Immunological 
studies with the virus of influenza, Jour, li.rf. Miui. 62 : 
505-516. 1935; Francis. T., Jr.. and K. E. Sliope. Neu- 
tralization tests witii sera of couvaiescc-iit or imiininized 
animals and the viruses of swine and Iniman influenza. 
Jour. r.xf. Mi'd. 63: 045-6?,^. V)M). 

Magill. T. P., and T. Francis, Jr., .Antigenic differ- 
ences in strains of epidemic influenza virus: I. Cross 
neutralization tests in mice, Brit. Jour. E.vp. Path. 19: 
273-284. 1938. Francis. T., Jr., and T. P. Magill, .Anti- 
genic differences in strains of c|)idemic influenza virus. 
II. Cross-immunization tests in mice, Hrit. Jour. Ii.rf>. 
Filth. 19 : 284-293, 1938; Smith, W., and C. H. An- 
drewes. Serological races of influenza virus, Brit. Jour, 
li.rp. filth. 19: 293-314, 19.W. 




l-'ic. 4. Rearrangement of antigens in strain variation 
among influenza viruses. 



were obtained.^ Variation among the influenza 
viruses is then visualized as a rearrangement of 
the components quantitatively — or in their poten- 
tial for antigenic expression — whereby the domi- 
nant antigen of one strain may be largely sup- 
pressed in another — or vice versa (fig. 4). 
Antigenic alteration can also be induced under a 
variety of experimental conditions, thus empha- 
sizing the ready variability of this group of 
viruses. 

Some investigators supptirt another view, sug- 
gesting that with the ])assage of virus through the 
population it is progressively losing o\d antigenic 
components and gaining others not previously 
jjresent (fig. 5).'* But this is not in keeping with 
the evidence; the studies of Jensen and Peterson* 




Fic. 5. The concept of antigenic loss and gain in 
variants of influenza virus. 



♦Jensen. K. E., and T. Francis. Jr., The antigenic com- 
position of influenza virus measured by antibody- 
absorption, Jour. Ilxp. Mi'd. 98: 619-639, 1953. 

^ Andrewes, C. H., Adventures among viruses. II. 
Epidemic influenza. A'.-ti' Eni/laiid Jour. .Med. 242 : 197- 
203, 19.s(): Factors in virus evolution. Advances in virus 
research 4: 1-24. New York, Acad. Press, 1957. 

« Jensen, K. E., and W. D. Peterson, Jr., Comparative 
measurements of antigenic differences among human and 
swine influenza viruses. Jour, humunol. 78: 365-372. 
1957. 
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point out that the strains of a family do not vary 
in an orderly chronological progression during its 
p)eriod of prevalence but in a random manner with 
time. Moreover, strains recently in circulation 
may induce antibody to strains of twenty-five 
years ago under experimental conditions and 
under natural conditions as well, since an oc- 
casional child will present antibody to strains of 
much earlier distrilnition. The concejjt of a re- 
arrangement of antigens under the pressure of 
population immunity, a rise and decline rather 
than a gain and loss, appears more fitted to the 
available evidence. 

The epidemiologic signiticance of the demon- 
strable variations in influenza virus has largely 
been derived through study of the characteristics 
of strains recovered during numerous epidemic 
prevalences in conjunction with antibody meas- 
urements in piatients or in the general population 
and in relation to immime responses after vac- 
cination. In the United States there have been 
thirteen general epidemics of influenza A since 
1934. The strains of virus isolated from 1933 
to 1943 have been considered to be of the same 
A family (A-PR8), although numerous vari- 
ants have been recognized. The classical studies 
of the Commission on Influenza in 1943 empha- 
sized their comparative unity by showing that 
vaccine containing a 1934 strain gave excellent 
protection against the 1943 epidemic virus." 

In 1947 a new family appeared to which the 
younger segments of the general population, at 
least, had little strain specific antibody. More- 
over, vaccination of such subjects with older 
strains elicited little or no response to the new 
strain. This family, which was called A-prime, 
continued in prevalence from 1947 to 1957. 

It appears then that about ten years were re- 
quired for virus of a family to circulate in the 
population so extensively as to build up immunity 
to the ])oint tliat virus of that group did not find 
ready susceptibles in which to propagate. When 
this degree of resistance is reached, according to 
our concept a rearrangement of antigens may be 
exi)ecte(l in the virus. yieldin<( a modified strain 
with a dominant antigen to which a large propor- 
tion of the population is not adequately immunized. 

To ul)tain l)etter information on the immunity 
of the population, sera were collected in 1952 from 
a random sample of 1,250 persons from infancy 

T Francis, T., Jr., (For summary see chapter on In- 
fluenza) I'irnI iDid rickettsial injections of tna)i, ed. by 
Rivers and Horsfall, Third edition, Lippincott, Philadel- 
phia, 1959. 



to old age. They were tested for antibody to & 

number of strains isolated from liuman subjects 
from 1933 to 1953. Swine influenza virus was 
also included. Three distinctive patterns of anti- 
body were disclosed.' 

1 . The sera of children contained antibodies es- 
sentially oriented to the A-prime strains which 
had been current for five years. The\ wen 
highest in the five to twelve year age group, 
but after fourteen to fifteen years of age the levels 
fell sharply ( fig. 6 ) . 

2. Antibodies to the original A group were first 
detectable at eleven years with a peak among 
p>ersons of seventeen to twenty years of age. The 

ANTIBODY mrrcRN wrrH the fm, strmn or mfushza 

VIRUS, TYPE A PRIME CNEW JERSEY 1947) 



STRAMS SHOMnNC SMILAR MTIEIW 
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Fig. 6. 
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peak corresponds to the period of 1932-19.V> 
when these strains were first isolated, while the 

absence of antibodies in jiersons of ten or less 
represents the lack of exposure between 1943, 
when the A strains were last in prominent dis- 
tribution ifiii. 7), and 1952. 

3. A third pattern was observed in tests will- 
swine virus. No antibody was detectable unul 
twenty-nine years of age, suggesting that the 
dispersion of this major antigen among men 
ceased in the 1920's. The peak r»ccurred at 
thirty-five to thirty-nine, representing j)erson> 
who were bom in 1914 to 1917 (fig. 8). 

The first two patterns clearly show correspond- 
ence in time with the known periods of prevalence 
of the A and A-prime viruses. The inference, 
then, is that a virus similar antigenically to the 

• Davenport, F. M., A. V. Hennessy, and T. Francis. 

Jr., Epidemiologic and inimtiiiologic significance of asrc 
distribution of antibody to antigenic variants of influenza 
virus. Jour. Exp. Med. 98: 641-656, 1953. 



Copy hgh led material 



>L. 104, NO. 6, 1960j 



DOCTRINE OF ORIGINAL ANTIGENIC SIN 



575 



ANTIBODY MTTERN WITH THE PR8 STRAIN OF INFLUENZA 
VIRUS, TYPE A (PUERTO RICO 1934) 




STRAINS SHOWING SIMILAR PATTERN 
W5 JENCLANO 1933) 
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TF (NEW YORK 1936) 
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vine influenza virus was the agent prevalent in 
lan during the period embracing the 1918 pan- 
emic. This proposal had been made in 1935 
y Laidlaw and supported in 1936 by Shope;* 
t that time we did not concur. That the patterns 
re not chance situations is demonstrated by 
rudies of sera from England, Japan, and Czecho- 
ovakia which have yielded essentially the same 
i(-tures emphasizing the world-wide distribution 
t niHuenza strains. 
There are, in addition, other data which pro- 
ide historical perspective. In 1935 detectable 
ntibody to the human A strains was dominant in 
le one to five year age group in 1948 none 
ras found before seven years of age;" in 1952 
ley were first measurable at eleven to twelve 
ears of age;** in 1957 they were first noted 



" Shope, R. E., The incidence (if neutralizing antibodies 
}r swine influenza virus in the sera of human beings of 
ifferent ages. Jour. Exp. Med. 63: 669-684, 1936. 

Davenport, F. M., A, V. Hcnnessy. C. H. Stuart- 
larris, and T. Francis Jr., Plpidemiology of influenza, 
'omparative serological observations in England and the 
Jnited States, Lancet 2 : 469-473, 1955; Davenport, F. 
I., and A. V. Hcnnessy, The clinical epidemiology of 
^sian influenza, Annals o) Int. Med. 49: 493-501, 1958; 
Jlaskovic, D., and V. Rathova, Influenza virus A, 
V-prime, B, C, and Shope, Iowa IS antibody titers in 
opulations of Czechoslovakia, Epidem., Mikro., Im- 
ffunol., Czechoslovakia, 5: 113-124, 1956. 

" Francis, T., Jr., and T. P. Magill, The incidence of 
leutralizing antibodies for human influenza virus in the 
erum of human individuals of different ages. Jour. Exp. 
^ed. 63 : 655-668, 1936. 

" Melnick, J. L., and N. Ledinko, Social serology: 
Antibody levels in a normal young population during an 
l>idemic of poliomyelitis, Amer. Jour. Hyg. 54 : 354-382, 
951. 

Davenport, Hennessy, and Francis, 1953, op. cit. 
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about fifteen years of age.'* The peaks of titers 
also moved upward (fig. 9). 

In 1935, testing the same sera we had used, 
Shope found no antibody to swine virus before 
eleven years of age ; '''' in 19.^^2. .seventeen vears 
later, we detected them first at twenty-nine years 
of age ; in 1957 evidence of further progression 
upward was obtained in that the peak of titers 
was about five years later.*' 

It is interesting, too, that the antibody peak to 
A-prime strains which in 1952 occurred at five to 
twelve years was in 1957 advanced to nine to 
sixteen years.'" Moreover, in 1952 high titers 
were noted even in the first two years of life; 
whereas, in 1957 significant antibody was first 
detectable about five years of age. 

The shift in onset and peak of the respective 
antibodies according to age coincides remarkably 

CHRONOLOGIC SHIFT IN 
DEMONSTRABLE ANTIBODY 
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Fig. 9 



'♦Davenport and Hennessy, 1958, op. cit. 

15 Shope, 1936, op. cit. 

16 Davenport, Hennessy, and Francis, 1953, op. cit. 
" Davenport and Hennessy, 1958, op. cit. 

" Ibid. 
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Fig. 10. The persistence of initial antibodjr 
throughout life. 

with the passage of time. These two features in 

the age distribution f)f antilxxlies to tlic res])cctivc 
prototypes thus provide a serologic record from 
which the periods of prevalence of the different 
antigenic families of Type A virus can be re- 
constructed. 

The antibody of childhood is largely a response 
to the dominant antigen of the virus causing the 
first Ty])e .\ influenza infection of the lifetime. 
As the group grows older and subsequent infec- 
tions take place, antibodies to additional families 
of virus are ac(|uired. But the .striking feature is 
that tlie antibody which is first established con- 
tinues to characterize that cohort of the popula- 
tion throughout its life (fig. 10). The antibody- 
forming mechanisms have I)een highly conditioned 
by the first stinuilus, so that later infections with 
strains of the same tyi)e successively enhance the 
original antibody to maintain it at the highest 
level at all times in that age group. The imprint 
established l)y the original virus infection governs 
the antibody response thereafter. This we have 
called the doctrine of original antigenic sin.^" 

The effect is attributed not merely to continua- 
tion of initial antibody levels but to repeated 
stimulation by persistence of the first dominant 
antigen as a lesser or secondary component of 
later Type A strains. 

The interpretation is well supported by other 
experimental data. Ferrets have been infected 
sequentiallv with viruses of the different families 
with resultant antibody to all three. When either 

Francis. T., Jr., The current status of the control of 
influenza, Ann. Internal Med. 43: 534-538, 1955; Daven- 
]K)rt, F. M., and A. V. Henncssy, A serologic recapitula- 
tion of past experiences with influenza A; antibody 
response to monovalent vaccine. Jour. Exp. Med. 104: 
85-97, 1956. 



the second or third virus was mixed with the tini! 
serum, onl)- part of the antibody was neutralizti!. 
but treatment of serum with the initial virus re- 
moved antibodv to all three viruses.-'* Treatn-.f' 
of children's serum with A-prime virus reniovei, 
antibody to all Type A strains ; the prototype A 
strain. PR8. removed all antibody from the senir. 
of young adults ; swine virus removed all anti- 
body from the serum of the middle aged. Cleark, 
the first experience has dominated specific anti- 
body formation to related viruses encountereil 
thereafter, but it also appears to control reacti«:!n> 
to the total series of antigens ])resent. Vaccina- 
tion studies have further demonstrated the influ- 
ence of primary education. Regardless of the 
strain of Type A used for vaccination, children 
responded most prominently with A-prime anti- 
bodv, young adults with A antibody, and adults 
of 30 or more with antibody to swine viru.*." 
The first infection thus governs antibody response 
to vaccination with other strains. This doctrine 
formulated with respect to the intUienza vim-r- 
is becoming recognized as a more general phe- 
nomenon. Information from the field of ty]Au> 
fevers, from the diffuse array of the encejihalin 
viruses and from study of chemically conjugattc 
proteins is providing similar results. 

It is apparent from the patterns of antiboth 
presented that beyond the time of aj^j^earance ani' 
peak levels, antibody to each of the families di>- 
cussed persist through the older population at a 
somewhat lower level. Part of this, at least. i> 
believed to derive from the repeated intluence "f 
lesser antigens common to most strains. Th« 
create a composite immunity which tends to over- 
lap strain and family s])ecificities. MoreovCT. it 
seems probable that this broad antibody content 
and immunity tends to dampen the antibody ir- 
sponse to dominant antigens of strains encour 
tered in later years. Tt is an important aspect 
of our problem of strain variation and inmiunit} 

RELATION OF IMMUNITY TO PANDEMIC 
RFCURRKNCF.S 

Up to a point, at least, the iniimmity of a 
population represents a layering of the specific 
antibody pattern of one age group upon another. 
The incidence of influenza is always highest ir 

-"Jensen, K. E., F. M. Davenport. .\. \'. Hennes>; 
and T. Francis, Jr., Characterization of influenza anti- 
bodies by serum absorption, Jotir. Exp. Med. 104: 1**- 

200. 1936. 

'-' Davenport and Hennessy, 1956, op. cit. 
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Fig. 11. Age distribution of antibody to different 
families of Type A virus (pre 1957 pandemic). 

children, lowest in the old. The older segments 
have more layers of experience and of antibodies 
to multiple strains. But as they leave the scene, 
they are replaced by ine.xperienced infants. Their 
contribution to the immunity of the jiopulation is 
lost. When a virus group has thoroughly per- 
vaded the population, its continuation becomes 
difficult because of the accumulated immunity 
(fig. 11). According to the hypothesis of re- 
arrangement of antigens, the gap left in immunity 
by disappearance of immunological veterans and 
their replacement by inexperienced vontb should 
provide an environment for establishment of a 
virus-variant with a dominant antigen not re- 
cently prevalent in epidemic spread. The result 
would be a variation forced by accumulated im- 
mimity toward the resurgence of older dominant 
antigens which could take advantage of the 
immimologic gap. 

In 1955 we predicted the epidemic recurrence 
of a virus of this nature, suggesting it might be 
a swine-like virus — the oldest one of which we 
were informed.-- But the 1^57 pandemic of 
Asian influenza introduced a family of Type A 
virus with dominant antigen different from those 
of strains studied previously — apparently a new 
virus.-' Mulder of Leiden, however, reported 
the recognition of antibody to the Asian vims in 

Hciinessy. A. \'., F. ^[. Davenport, and T. l*'rancis, 
Jr., Studies of antibodies to strains of influenza virus in 
persons of different ages in sera collected in a post- 
epidemic period. Jour, of Imnttitiol. 75: 401-409. 1955. 

Meyer, H. M.. Jr.. ^^. R. IlilK tnan, M. I,. Miesse, 
I. P. Crawford, and A. S. Fiankluad, Xcvv antigenic 
variant in Far Ivast influenza epidemic, 1957, Proc. Soc. 
lixp. Biol, and Med. 95 : 609-616, 1957. 



serum of persons of seventy years or older.-"* 
The observation was readily confirmed in this 
country, although in our laboratory the age ap- 
peared to be somewhat earlier, sixty to seventy 
or so, and (xxasionally antilx)dy w'as detectable 
in the serum of a child. Following the chrono- 
logical interpretation of the doctrine, the indica- 
tion is that the Asian prototype was not entirely 
new but had been in circulation about the period 
of the 1889-1890 pandemic. Our interpretation 
is that there was a recycling of antigenic struc- 
ture resulting in a virus which gained entrance 
through the immunologically unguarded back 
door. 

Mulder has proposed that the strain has been 
lying dormant in a hidden reservoir somewhere 
in China over this long period.*' The suggestion 
supposes that the 1957 episode is then the recur- 
rence of an intact strain of fixed virulence main- 
tained unchanged over tlie interval of si.xty years 
or more. I shall not discuss this concept in detail 
except to ]K)int out that the original sin of seventy 
to eighty years ago was in 1957 still imprinted on 
the youth of that era, that the antigen had not 
been lost, and that a cycle of recurrence such as 
we had postulated had been completed. The 
Asian family of viruses can now be expected to 
give rise to additional epidemics — as in 1960 — ^for 
a period of several years, and then another dy- 
nasty will take over. But the Asian antibody will 
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-* Mulder, J., Asiatic influenza in the Netherlands, 
Lancet 2 : 334, 1957; Mulder. J., and N. Masurel. Pre- 

epidiinic antitwdy apainst 1957 strains of Asiatic influ- 
enza. Lancet 1 : 810-814. 1958. 

Daveni)ort and Hennessy, 1956, op. cit. 
-« Mulder and Masurel, 1958, op. cit. 
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replace the A-prime as the dominant in our cur- 
rent young children and will typify them through- 
out life — ^just as the oldest segments were labelled 
in the nineteenth century (fig. 12). The A-prime 
antibody will move on just one stage ahead. 

These observations provide historical informa- 
tion of the natural recurrences of influenza, and, 
in addition, serve as a guide to the promotion of 
useful knowledge as to what can he done about 
them. It has been adequately demonstrated that 
deficiencies in antibody of the different age grouj)s 
can be filled in by vaccination with appropriate 
strains. It is our thesis that the variations in 
Type A influenza virus, for example, have a finite 
limit governed by the possible rearrangements of 
jr number of antigens.*^ Vaccines have, there- 

-■' Francis, T., Jr., Significance of antigenic variation 
of influenza viruses in relation to vaccination in man, 
Fed. Proc. 11 : 808-812, 1952. 



fore, been prepared which contain multiple strain> 

representing dominant antigens of the various 
families as well as the secondary antigjcns which 
may cover a broatler range of immunity. Chil- 
dren represent the most susceptible members d 
the population and probably the most important 
material for the building of epidemics. The gaps 
in their immimity should he eliminated by pro- 
viding early in life the antigenic stimuli to meet 
the known or anticipated recurrent straiiu>. 
Natural exposures would then serve to enhance 
the broad immunity laid down by vaccination. It 
is our hope that such vaccines can be made from 
pools of chemically purified antigens — or even 
with strains experimentally devised. In this 
manner the original sin of infection could be re- 
placed by an initial blessing of induced immunity-. 
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Unicellular amoeboid forms of many kinds 

occupy a prominent place in the complex of micro- 
organisms that inhabit soil and decaying vegeta- 
tion. They vary in size from very minute, 
measuring only a few microns in diameter, to 
cell> visible to the unaided eye. The majority of 
these amoeiiae lead a completely independent ex- 
istence and increase in number by repeated di- 
vision in the presence of adequate nutrient such 
as bacteria, yeasts, mold spores, and other micro- 
organisms upon which they feed. Many of them 
have the capacity as individuals to form resistant 
cysts and so withstand protracted periods of nu- 
tritional and environmental adversity. Some have 
acquired a measure of social behavior reflected in 
their capacity to act collectively and to achieve in 
greater or lesser degree a multicellular organiza- 
tion during the process of fructification. It is of 
these social amoebae, assigned to the Class 
Acrasieae and commonly referred to as the cellular 
slime molds, that 1 shall speak today. 

The cellular slime molds, as a group, exhibit 
three characteristics of special interest : ( 1 ) small 
myxamoel)ae that live independently throughout 
their vegetative stage aggregate to form cell com- 
munities fpseudoplasmodia) at the onset of the 
fruiting ])hase ; (2) these cells progressively ac- 
quire functional specialization, and in the mature 
fructification (sorocarp) often show marked and 
divergent differentiation; (.V) the walls of spores 
and elements nf the u])right stalk ( soropliore ) 
generally contain cellulose as a strengthening ma- 
terial. Thus in their life cycle, usually requiring 
from two to four days, these microorganisms 
progress from a free-living protozoan-like state 
virtually indistinguishable from true soil amoebae 
to multicellular plantlike structures of varying 
complexity that reflect the degree of cellular inter- 
dependence attained during cell aggregation and 
diflPerentiation leading to sorocarp formation. 

The Acrasieae do not, in all probability, consti- 

* This work was supported, in part, by research grants 
[rom the National Science Foundation (G-3375) and the 
National Institutes of Health (C-2119) (C 4), U. S. 
Public Health Service. 



tute a class apart from the so-called free-living 

amoebae foimd in soil and aquatic habitats. 
Rather, they are believed to represent species and 
genera of such origin that have evolved through 
increased cellular association and interaction, 
coupled with a striking degree of cellular differ- 
entiation in the more advanced forms. In support 
of this thesis one can select a series of organisms 
which exhibits a gradual progression from free- 
living and consistently amoeboid types to species 
such as Dictyostelium discoideum Raper and 
Polysphondylhim pallidum Olive characterized by 
symmetrical and beautifidly proportioned fructifi- 
cations with sharp demarcation between the en- 
capsulated propagative cells that constitute the 
spore mass (sorus) and the sterile, pithlike cells 
that comprise the supporting stalk. Such a series 
is not regarded as a linear or monophyletic one 
since the cooperating amoeboid cells differ in the 
pattern of their nuclei and in the character of 
their pseudopodia. Additionally, the phenome- 
non of cell association, or aggregation, is not 
strictly correlated with that of terminal cellular 
differentiation, although the overall progression is 
certainly in that direction. Let us then examine 
a series of amoeboid organisms that have been 
carefully investigated in our laboratory and else- 
where and note the levels of cellular interaction 
and differentiation that are attained in each of 
them. 

These may lie considered conveniently in three 
categories, for each of which three genera will be 
reviewed and illustrated. The first group is 
represented by amoebae that behave essentially 
as single cells throughout their life cycle, yet 
possess limited capabilities for collective behavior, 
or for singular differentiation. The second em- 
braces genera that exhibit true, if primitive, cell 
aggregation, but subsequent differentiation of the 
associated amoebae is generally insubstantial. 
The third includes those cellular slime molds 
wherein aggregation is dramatically expressed, 
and the assembled cells through progressive 
integration and dissimilar differentiation construct 
fructifications of unique and delicate patterns. 
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HARTMANNELLA 

Passing over the many amoeboid forms which 
apparently exist only as independent trophozoites 

and show no tendency toward ajjf^regation or 
obvious differentiation, we sliall first consider 
Hartmannella astronyxis Ray and Hayes. This 
beautiful cyst-forming anioeha was isolated by 
Professor Dixie Lee Ray more than fifteen years 
ago, and what I shall say concerning it is taken 
in substantial part from her excellent reports 
(1951; Ray and Hayes, 1954). Applying the 
usual standards, Hartmannella astronyxis is in 
truth a free-living soil amoeba (fig. 1). Yet, at 
the time of encystnient, which normally coincides 
with the exhaustion of the food supply (bacteria), 
the amoebae show a marked disposition to collect 
into irregular, platelike clusters of varying dimen- 
sions determined in lar<je measure by the density 
of the population (figs. 1 and 3). It is not known 
whether this coming together of the amoebae 
represents a true chemotactic response or whether 
it is a chance convergence resulting from the 
continued movement and undirected contacts of 
an outlying population with a central and im- 
mobile cell, or cells, already undergoing ency.st- 
ment. One suspects the former, and Ray refers 
to the phenomenon as "aggregation." In any 
case, if only through cell adhesion, once an 
amoeba has come into contact with such a center 
it rarely moves away (fig. 4), but instead slowly 
ceases active pseudopodial movement, rounds up, 
and gradually transforms itself into a beautifully 
stellate cyst. It is quite jiossible that the matur- 
ing cysts secrete a sul)stance which attracts neigh- 
boring amoebae, and having done this continue 
to hold them within the expanding cluster since 
it is the central cells which normally differentiate 
first ; and in the completed plaques the star-shaped 
cysts lie in intimate contact, with the jwints of 
neighboring cvsts f)ften internieshed like the cogs 
of adjacent wheels in a gear system (fig. 5). 
Such aggregation and possible intercellular con- 
trol is not a ref|nisite for cyst formation since 
isolated cells can and do form cysts indistinguish- 
able from those formed in the plaques. The cysts 
within a plaque are normally disposed in a single 
laver and in no case is there any suggestion of a 
true fructification. Yet, in this species, we may 
be witnessing the beginnings of a phenomenon of 
cell aggregation; and terminal differentiation may 
be influenced in some measure by intercellular 
contacts and secretions. I am not jiroposing that 
Uartiiuninclla astronyxis should or could be in- 



cluded in the Acrasieae. but I do suggr^t that 
it may exhibit a type of cellular behavior that is 
transitional between indi.sputably iree-iivintr 
amoebae and those that do aggregate and subse- 
quently diflFerentiate according to a specific 
pattern. 

SAPPINIA 

Traditionally, the genus Saf'f^inia (Dangeard. 
1896) has been regarded as the simplest reprr 
sentative of the Acrasieae. Following vegetative 
growth the amoebae may either (1) individualh- 
develop narrow pedicels and thus elevate their 
bodies above the substratum (fig. 9). or (2) col- 
lect into clusters at the end of raised projections 
where as more rounded cells they enter a transient 
resting stage. Upon the basis of this l»ehavior. 
E. W. Olive included the genus, as represented 
by Dangeard's 5". pedata (1896), in his Mono- 
graph of the Acrasieae (1902). This was done, 
however, with considerable misgivings. He noted 
that the binucleate amoebae with broad lobtjse 
pseudopods (fig. 6) were unusually large, and 
that in "germination" the so-called ]iveuf!opores, 
i.e. stalked or rounded individuals, returned to an 
active, vegetative state without casting of[ a wall 
of any kind. The aggregations formed at the 
distal ends of small projections from the suit- 
stratum were thought to indicate a hydrophobic 
response of the amoebae at the time of fructifica- 
tion and not to result from a chemotactic stiniul-.:> 
such as he assumed must cause aggregation in 
genera such as Dictyostelium and Polysphon- 
dyliitm. 

I am in general agreement with ( )live*s cor- 
clusions, but a few additional observations nia\ 
be recorded. While basically independent aw! 
free-living, the amoebae of Sappiuia show 
marked tendency to collect into clusters of \'ar}- 
ing size under situations where differences in mois- 
ture can hardly Ije responsible (fig. 7). Addition- 
ally, some of these aggregates, if we may call the'-! 
such, form during the vegetative phase and nia} 
but need not proceed to the resting stage. Some 
aggregates jwssess the cajiacity for unitary move- 
ment and the manner in which they clear tl ■ 
bacterial growth (fig. 8) provides evidence tliai 
even here the component cells are still activeh 
vcf^etatint^. .\s a matter of fact, we know rein- > 
tively little regarding the nutritional and environ- 
mental factors that favor fructification in >V. 
pedata and other stalked amoebae that l>ehave in 
a comparable manner. \\ hen first isolated iron- 
soil, and particularly in cultures with a mixn! 
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;s. 1 to 5. HartmannelUi aslronyxis Rny and Yliiyes. Fig. 1. \'c^etati\ e amoebae feeding on rclls of E^c/ifrjc/j/a ro// 
and showing characteristic filose pseudopodia, contractile vacuoles, and nuclei with centralU' placed nucleoli ; X 385. 
Fig. 2. Amoebae at the onset of the encystment stage showing the tendency of cells to form small clusters, or "ag- 
gregates"; X 25. Fig. 3. An area from figure 2 somewhat enlarged; X 160. Fig. 4. A single "aggregate" — note 
how the central cells are rounded and thick-walled preparatory to encystment, whereas peripheral cells are still 
actively amoeboid; X 385. FiG. 5. Mature cysts showing an outer circular wall and an inner thicker wall of 
stellate pjittern ; X 385. Figures 1, 3, and 4 phase microscopy. 
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Fn.S. 6 to 9. Sappinia pedala Dangeard. FiG. 6. I'ecdiiig amoebae showing broad lobose pseudopodia and paired 
luii lei ill two of the three cells; phase microsrop\' ; X ^^85. Fig. 7. Amoebae seen with low magnification as they 
feed in a colony of Escherichia coli and form simple clusters or "aggregates"; X 20. Fic;. 8. Large hemispherirai 
moiiiKls of amoebae that ha\e moved for a limited distance through the bacterial colony, leaving cleared paths in 
their wake; X 20. Fk;. 9. Stalked amoebae that have entered the resting stage as individual cells, forming pseud<:i- 
spores: X 100±. 



microbial Hora. the myxainoebae in great numbers 
develop the characteristic stalked resting stage. 
In continued lalmratory culture, this capacity is 
progressively lost and after weeks or mfinths can 
be restored in some measure only by recultivation 
in the presence of contaminating fungi, or by the 
addition of a small (|uantity of unsterile soil to 
provide a mixed microflora. Furthermore, and 
depending upon how the genus is defitied, the 
formation of cell clusters and the develo])ment of 
a stalked resting stage by individual amoebae may 
not be confined to the genus Sappinia but could 
represent a fructifying res])onse common to a 
number of relatively large, free-living .soil amoe- 
bae. We have in our laboratory at the present 



time several cultures which possess these attri- 
butes, and some of these show the biniicleate 
condition of Dangeard's 5. pcdata with individual 
nuclei containing conspicuous centrally placed 
micleoli. while others have single large vesicular 
nuclei with multiple peripheral "nucleoli." a> 
illustrated by Belar (1926: fig. 229) for Amoehi 
tcrricola. Obviously, further taxononiic arnl 
physiologic study of these stalk-forming amoebae 
is needed. 

Here, as in Hartmannclla astronyxis. we see a 
basic tendency for amoebae to form cell ciiUectives 
and the evidence suggests that the prolonged ex- 
istence of these aggregates, irrespective of thtir 
origin, is not a matter of chance but represent-- 
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some type of continuing intercellular stimulation 
and response. The capacity to form simple ag- 
gregates is thf)Ught to have develoiied iiule])CtKl- 
ently in tlie two genera, for there is no evidence 
to suggest possible identity or even close relation- 
ship between Sappinia pcdata and Ilartmannella 
ostronyxis as Sussnian has inferred (1956) from 
a comparison of the illustrations in Olive's mono- 
graph ( 1902) and those in the paper of Ray and 
Hnyi- il"54). Olive did not work with two- 
niemljered cultures (i.e. one species of amoeba, or 
slime mold, growing in association with a single 
nutritive bacterium, yeast, or fungus) ; and the 
cyst illustrated in his figure 5, plate .S, which so 
closely resembles H. astronyxis, undoubtedly 
represented a contaminating amoeba rather than 
Sappiyjia which he accuratelv (Ui)ict<'fl in figures 

I , 2, 3, 4, and 6, plate 5, of his monograph. 

PROTOSTELIUM 

Profe>Mir I.iiidsay S. Olive and Carmen 
Stoianovitch of Columbia University have re- 
cently isolated and described a new genus and 
sjjecics r.f the .\crasieac, Protosti'liinii uiycopluuio . 
which shows a simple yet definite cellular diflfer- 
entiation at the time of sporulation, but this is 
accomplished in the absence of any evident tend- 
ency for ilie cells to aggregate (Olive and Stoi- 
anovitch, 1960 The organism was isolated 
from dried florets of the marsh grass, Phragmites 
comiiiutiis. and is optimallv cultivated in the labo- 
ratory in association with the pink yeast Khodoto- 
rula mucilaginosa on Difco cornmeal-dextrose 
agar enriched with 0.1 per cent yeast extract. 
The amoebae are miinucleatc, show a contractile 
vacuole, and have filose pseudopodia (tig, 10), 
thus resembling those of the genera Dictyostelium, 
Polysphondylhim. and Acytosteliutn. In dense 
cultures, the vegetative amoebae may appear to 
move and feed in .small groups, as seen in figure 

II, but such as.sociations are discontinuous and 
apparently accidental. .As the culture ages, two 
types of resting cells are formed. The first of 
these represents microcysts that form in situ on the 
agar surface, i.e. individual amoebae round up 
and become encased by thin protective membranes, 
or in older cells by secondary cellulose walls. 
They strongly suggest a type of resting cell found 
in many species of the .-\crasicao H^laskovics and 
Ra[>er, 1957). The second, or .sporulating stage, 
is unique to P. tnycopliaga in so far as known. 
An individual amoebae becomes hmiisplurical 
and then begins to secrete a very delicate stalk 
upon which it raises itself into the air (figs. 12 



and 13). Upon completion of the simple stalk, 
which is flared at the base to provide maximal 
support (fig. 14), the rounded cell (or spore) 
rests upon its terminus by an attachment that is 
obviously very fragile since the spore is easily 
detached. If a newly formed spore comes in 
contact with the substratum, it may return rather 
quickly to an amoeboid state as seen in figures 
15 and 16 without leaving any trace of a cell wall 
behind ; in other cases, according to Olive and 
Stoianovitch (1960), a thin empty spore case 
may be left. 

The situation in Protosleliiini is obviously 
quite different from that in Sappinia. In the 
latter case, the supporting stalk is in effect a nar- 
rowed but integral part of the resting cell, and 
upon resumption of active movement by the 
amoeba preparatory to feeding, the stalk, like the 
main body of the pseudospore, regains its fluidity 
and nothing is left behind. In Protostelium the 
amoeboid cell produces, apparently by secretion, 
a specialized support, which except for its uni- 
cellular origin is perhaps quite comparable to the 
.secreted sorophore of .Icyfosfrliutu Icptosoimim 
described by Raper and Quinlan (1958). Thus 
in Olive's and Stoianovitch's new genus Proto- 
stelium we witness the early beginnings of cellular 
differentiation, which when combined with ag- 
gregation and the multicellularity consequent to 
this, constitute the two essential phenomena that 
underlie morphogenesis in the more advanced 
genera and species of cellular slime molds. 

ACR.'XSIS 

The genus Arrasis. described bv \ an Tieghem 
in 1880 and rediscovered only last year by Lind- 
say Olive and Stoianovitch, represents one of the 
simplest genera of the cellular slime molds 
wherein both aggregation and subsequent differ- 
entiation of amoebae occur to yield multicellular 
fructifications, albeit these are irregular and in- 
consistent in jiattern. /Irrasis rosea O. and S. 
(1960) differs from the species studied by Van 
Tieghem. but it possesses the same basic charac- 
teristics and should unquestionably be assigned 
to this genus. Like Frolostelimn uiycophaga, it 
was isolated from dry florets of Phragmites and is 
successfully cultivated in the laboratory in the 
same manner. Roth s]iccios tlirive on Rhodoto- 
riila mucilaginosa, the cytoplasm of the amoebae 
in each case shows a faint pink or orange pig- 
mentation, and Olive and Stoianovitch (1960) 
have ]irescnted evidence which suggests that the 
carotenoid pigment of the yeast is important to 
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Figs. 10 to 16. Prolosleliiitn mycophaga O. and S. Fig. 10. Vegetative amoebae showing short, filose pseudopi'i' 
rontrartilc vacuoles and nuclei with centrally placed nucleoli; X 575. Fig. 11. Amoebae at low magnttH'a'.'' 
showing their irregular distribution on the agar surface at the onset of sporulation : X IW. Fig. 12. Sponilj?' 
culture viewed from above ; X 260. FlG. 13. A similar culture in which a block of agar has been rotated *W ' i. 
veal spores and supporting stems in side view; X 260. l-'iG. 14. Spores attached to delicate supjx»rting stalL-» '' 
expanded disklike bases, as seen with phase microscopy; X 500. Fig. 15. A newK- formed sptjre with <talk tkii ~' 
been tipped over and is in contact with the underKiiig agar; X 600. Fig. 16. The s;une one hour later— no*r 
the rounded cell has resumed an amoeboid form ; X 600. Figures 10 and 14 phase microscopy. 
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their nutrition. The amoebae of Acrasis, how- 
ever, have lohose ])seudopo(Ha and when freely 
moving in water assume a conspicuous Umax 
form. Growing on agar they assume varied 
shajx's and dimensions, commonly ranging from 20 
to 25 /t in diameter. They are nnimicleate. with 
centrally positioned nucleoli, and like most genera 
of the Acrasieae possess contractile vacuoles 
17 1. X'egetativc growth occurs primarily 
within and at the margin of the colony of associ- 
ated yeast, but after one or two days amoebae in 
jfreat numbers spread onto the surrounding agar 
IS seen in figure 18. For a few hours the cells 
move independentl)' and at random before the 
First evidences of aggregation appear, which, as 
Dlive and Stoianovitch have pointed out, occur 
iiost abundantly in the early morning (lig. 19). 
No definite streams of inllowing myxamoebae can 
X discerned ; rather there is a generalized forward 
Tiovement of cells within a limited area toward 
I point, or center, of greater concentration which 
subsequently becomes the site of the developing 
'ructification. The community of cells, or pseu- 
loplasmodium, collects into a rounded mass 
vithin which centrally placed myxamoeliae begin 

0 arrange themselves into a column, or stalk, and 
•apiclly encyst. The mass of still undiflFerentiated 
ells, termed the .sorogen, now begins its ascent by 
•ontinually adding cells to the stalk as it ri.ses 

fig. 20 j. Stalks vary from uniseriate to trunk- 
ike structures many cells in thickness, and gain 
icc'fled rigidity from an enveloping sheath 
(xreted. most probably, by the cells of the ascend- 
ly, sorogen. Unlike the stalk cells of higher 
orms such as Dictyostelium, the constituent cells 

1 . Icrasts remain filled with cytoplasm and retain 
heir capacity to revegetate when transferred to 

favorable environment. Upon completion of 
he stalk, the sorogen ceases upward movement, 
ifcomes lobed and often relobed, and the my.x- 
nioebae soon arrange themselves by rapid move- 
lent into catenulate chains which may be simple 
T branched ( figs. 21, 22, 23). Encystment fol- 
)\vs quickly and the whole process of cell re- 
rrangement and spore formation from a lobe 
lay be completed within twenty or thirty minutes. 
V.dditionally, a chain of spores may be lengthened 
V the interstitial nifnement and encystment of 
lyxamoebae at its proximal end (Olive and 
Itoianovhch, 1960). 

The genus Acrasis, as exemplified by A. rosea. 
resent> the phenomena of cell aggregation and 
ell differentiation in about their simplest con- 
eivable manifestations. Aggregation of myx- 



amoebae is apparently possible only over short 
distances, the inflowing myxamoebae are not con- 
spicuously oriented in the direction of the de- 
veloping center, and there is at present no evi- 
dence for the outward wave-like propagation of a 
chemotactic stinudus such as witnessed in 
Dictyostelium and Polysphondylimn. The level 
of cellular differentiation in the mature fructifica- 
tion is not especially marked. Cells of the stalk 
are not strikingly different from spores and are in 
fact virtually indistinguishable from the micro- 
cysts formed on the agar surface by individual 
unaggregated my.xamoebae. The walls of spores 
and microcysts give a positive test for cellulose, 
and the former show a ringlike thickening (or 
hilum) at each point of contact with adjacent 
spores in the fructification. .\11 differentiated 
cells have relatively thin walls and the protoplasts 
that they protect remain viable for only a few 
weeks under laboratory conditions. There is 
little to indicate that the function or ultimate 
position assumed by any cell during fructification 
represents more than a response to localized 
conditions and stimuli. 

Nevertheless. Acrasis rosea marks a very sub- 
stantial advance beyond any of the three amoeboid 
organisms considered previously. Here for the 
first time w-e see unequivocal multicellular col- 
laboration leading to the formation of a unit 
fructification. The degree of cellular interde- 
pendence and response is of course limited for 
the sorocar]) assumes no der.nite ])attern ; on the 
other hand this nuist be rather considerable for 
it does lead to the elevation of the greater portion 
of the population into an exposed position which 
affords an obvious advantage for dispersal. 

It is significant that Van Tieghem's exposition 
of the true nature of the pseudoplasmodium form- 
ing slime molds was based largely upon his care- 
ful analysis of Acrasis granitlata (hScSO), the 
generic name being chosen specifically to indicate 
a lack of fusion among the naked cells that subse- 
quently formed a fructification. He demonstrated 
that the same condition prevailed in Hrefeld's 
Dictyostelium (1869) and Cienkowski s Guttitlina 
(1873) and applied the name Acrasieae to these 
three genera characterized by a multicellular 
"plasmode agrege" in contrast to other slime 
molds ( Myxomycetes ) that form a fused, large 
multinucleate plasmodium. Acrasis granulata, 
still to be rediscovered after eighty years, differed 
from A. rosea in certain significant details, and 
withal must have exhibited a greater degree of 
cellular differentiation. The spherical, pigmented, 
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Figs. 17 to 2,?. Acrasis rosea O. und ^. FiG. 17. M\ xanioebae feeding at the edge of a colony of /?Aodo/oru/a m*. ao: • j 
nosa showing characteristic iobose pseudopodia, contractile vacuoles, and nuclei with centrally pLtt-ed nucJerr 
phase microscopy ; X 385. F"iG. 1 8. NhTtamoebae outside a yeast colony at the close of the vegetati\ e phase . X j 
Fig. 19. A similar area after two hours wherein small, simple aggregates, or pseudopbisniodia have formed: X ; 
Fig. 20. .\ similar area after an additional hour showing sororarps in process of formation with bulbou^^ sorogo 
from which chains of spores will develop; X 20. FiG. 21. A similar area after five hours showing completed scr> 
carps ; X 14. Fig. 22. .A group of three fructifications at greater magnification ; X 72. Fig. 23. A single sotph'T 
to show arrangement and detail of spore chains; X 260. 
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and slightly roughened spores were in fact rather 

strongly flifFerentiatcd and ])robaI)ly bore little 
resemblance to the cellular elements of the sup- 
porting stalk. The latter consisted of a single 
tier of superimposed cells 1.5 to 2.0 times as long 
as broad, of which tlie liasal cell was crani]>on- 
like and often buttressed by other cells applied 
against it. In rich cultures, comp>ound stalks 
were formed that represented several adherent 
rows or tiers of cells, each row being terminated 
by a chain of spores. No mention was made of 
branched spore chains. Excej)! for the fact that 
spores were borne in chains rather than in globose 
sori, we might, for the present, visualize a pattern 
of development rather analogous to that foimd in 
Dictyostclium polycephalum Raper (1957) to be 
considered later. 

GUTTULINOPSIS 

The genus Guttulinopsis. created by K. W. 
Olive (1901), is characterized by sorocarps of 
very diflferent pattern from those of Acrasis. 
Yet, the degree of cellular interde])endence and 
the level of terminal cellular differentiation are 
much the same. Olive described three species 
and considered these in some detail in his mono- 
graph of the following year (1%2). Some vears 
ago we isolated from soil and from eagle dung, 
respectively, two slime molds that are properly 
assigned to this genus. We are not certain of 
their specific identity and question whether either 
can be fitted satisfactorily into any one of Olive's 
taxons. Basically, their developmental cycles are 
similar, and in our ])resent discussion we shall for 
brevity confine our attention to the culture from 
soil. This was isolated in 1952 by Professor 
Alfred E. Borg, who was at the time a gut st in- 
vestigator in my laboratory at Teoria, Illinois. 
The slime mold was obtained from a sample of 
leaf mold collected from a deciduous forest, and 
hy conventional techni(|ues (Ra])er, 1951) was 
isolated as a two-membered culture in associa- 
tion with Escherichia coli. It grows equally well 
upon Aerobactcr iicrogenes and can be cultivated 
on a variety f>f nutrient poor media. 

The myxamoebae are small, measuring about 
5.0-^.0 X 10-15 /*; typically but not consistently 
uninucleate (with single central nucleoli); ex- 
hibit rather explosive, lobose pseudojwdia ; and 
are devoid of a contractile vacuole (fig. 24). 
During rapid movement they assume an elongate 
limax form. Following a period of vegetative 
growth (conunonly ca. two days), they collect 
into small aggregates much as described for 



Acrasis (fig. 25). The number of inflowing 

amoebae is generally greater, but the linear di- 
mensions of the cell collective remains equally 
small. As in Acrasis, there is no indication of 
true stream formation, and the individual myx- 
amoebae show no obvious orientation in the 
direction of the center to which they congre- 
gate. There is instead a generalized and almost 
impercejitible influx of cells that results in the 
formation of a raised central mound. As addi- 
tional myxamoebae converge at this point the 
central mound lengthens vertically to form a nar- 
row column. commonI\ 1.0-1.5 mm. high, that is 
generally but not consistently terminated by a 
slight bulbous swelling (figs. 26, 27, 28). The 
cells within the column round up, forming pseu- 
dospores, but do not generally differentiate 
further for many hours. A thin and tenuous 
slime envelope that is slightly heavier toward the 
ba.sal area surrounds the entire fructification. 
There is no suggestion of demarcation into a 
sorus, or spore-bearing area, and a stalk, or sup- 
l)orting structure — the cells throughout including 
the swollen terminus being indi.stinguishable and 
equally capable of immediate reversion to the 
amoeboid (or vegetative) state when returned to 
a suitable environment (fig. 29). We do not 
yet know precisely how the sorocarp is formed. 
There is no clear evidence that cells which are 
still amoeboid climb up over the surface of the 
lengthening column, and it is rather difficult to 
conceive of a structure even of so small dimensions 
being lifted solely by the continued influx of cells 
beneath it. In any case, we know that the form 
and identity of a developing sorocarp, or even a 
pre-formed one. can be altered in several ways. 
It is commonplace for elongating sorocarps to 
come in contact and thereafter build only a single 
structure (fig. 28). Alternatively, a single col- 
umn midway in formation may give rise to two 
or even more essentially independent branches. 
If erect sorocarps formed a day earlier are dis- 
organized and their component myxamoebae 
disposed as a i)aste on the agar surface, they will 
inimediatelv reinitiate aggregation with tlie forma- 
tion of mounds and subsequently sorocarps, all 
within a matter of five or six hours. Any intact 
sorocarp of the type described will, upon being 
placed in water, first contract and then rapidly 
disintegrate as its constituent cells regain their 
fluidity and movement and as individual m)rx- 
aiiiocliae scatter throughout the surrounding area. 
Something of the same phenomenon regularly oc- 
curs in agar plate cultures, for many of the soro- 
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I' IGS. 24 to 30. Gullulinopsis sp. Fig. 24. X'egetative myxamwbae feediiig on £ifA<'r»fA«a ro/i showing lobtise p«wte- 
podia, luirlei with ceiilral iiiitleoli, and absence of contrac tile %ac iioles: phase niicToscop\- ; X 850. Fig. 25. TIbm 
small aggregates, or pseudoplasniodia, showing mode of formation in absence of definite streams; X 275. Flu 3 
Developing sorcxarps seen from the side; X 50. Fig. 27. Mature sorocarps showing irregular p.»ttem rtsulns* 
from branching and coalescence of structures; X 50. Fk;. 28. Terminal portion of a mature sorot-arp as -wn 
figure 27, fixed in 70 per cent alcohol and iodine; X 500. Fig. 29. Terminal area of one-day sororarp 15 miiwti* 
after being plac-ed in water showing how the mass begins to disintegrate as the constituent cells qiiickls resume aiai*- 
l)oid movement ; X 250. FiG. 30. Portion of an older sorcKarp after the cells have formed firni-walletl i 
"sfiores"; such c-cUs must germinate to release their protoplasts; X 1,000. 
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carps tend tf) collapse within two or three clays 
after being formed. This is believed to result 
from a ccjmparabie resumption of amoeboid move- 
ment by the component cells ending in the 
dissolution of the previously erect fructiHcation. 

Under other conditions, not yet fully defined, 
a sorocarp will persist, and if such a structure is 
placed in water or on an agar surface its cells are 
seen to have developed thin but definite outer 
walls (fig. 30). Such a cell does not resume 
amoeboid movement simj)ly by a generalized 
softening of its outermost surface, but the proto- 
plast must actually dissolve a portion of the wall 
and emerge through the opening thus effected in 
order to resume free movement or vegetative 
growth. leaving behind a delicate, hyaline spore 
case. 

Thus in Guttulinopsis, as in Acrasis, true spores 
as well as pseudospores are formed. In this 
genus, however, the site of spore formation seems 
far less definite, and the phenomenon may depend, 
in fact, more upon external environmental condi- 
tions than upon any inherent regulatory mecha- 
nism whose genesis is within the cell community 
t>er se. 

(iUTTLLlN'A 

The genus Guttulina resembles (Juttulinopsis in 
many ways but differs from it in one important 
re<[arcl. True spores are regularly produced, and 
these form a definite sorus separated from and 
supported by a short stalk of less strongly differ- 
entiated cells. The genus was erected by Cien- 
kow>ky in 1<S7.^ : \'aii Tieghem enlarged it by 
describing two additional species (1880); while 
E. W. Olive recognized the validity of Guttulina 
(1901. 1902), but did not study any slime mold 
assignable to the genus. Nearly two vears ago 
Dietrich Kessler, a student in my lai)oratory. 
isolated from a Panama collection of dung of 
bfnvling monke\ a culture which we believe to 
represent a new species and unquestionably be- 
longs in this genus (fig. 31 ) . Thus we have been 
able to study a type of slime mold unreported for 
ncarh- eighty years. 

1 he my.\amoebae are small, measuring about 
6h-8 X 10-18 n when actively moving or 7-10 /* 
in a more quiescent state. They are generallv 
uninucleate, and most of the nuclei show a central 
nucleolus; their pseudopodia are lobose and are 
quickly extended, resulting in rapid movement of 
the cell body. They contain a conspicuous and 
rhythmically pul-sating contractile vacuole (fig. 
32). Although their generation time has not yet 



been accurately determined, they obviously grow 
very rapidly since cultures from spores often 
initiate fructification within 24—30 hours when 
cultivated in association with Escherichia coli or 
Aerobacter aerogenfs upon agar media contain- 
ing low concentrations of lactose (0.2-0.5 per 
cent) and yeast e.xtract or peptone (0.05-0.2 per 
cent). As in Acrasis and Guttulinopsis, cell ag- 
gregates are generally small and do not exhibit 
definite streams of inflowing myxamoebae (fig. 
33). From preliminary time- lapse pictures made 
by Kessler, the myxamoebae often appear to form 
transient cell collectives and then disperse one or 
more times before a sutificient concentration of 
cells is built up and the aggregated cells proceed 
to form a sorocar|i. The onset of this stage is 
first evident by the appearance of a centrally 
positioned mound atop a circular area of densely 
crowded myxamoebae. The mechanics of soro- 
carj) formation have not been completely an- 
alyzed, and we cannot as yet trace accurately the 
movements and disposition of cells in the later 
stages of fructification. Mowever, from the site 
of the aforementioned mound a short tapering 
vertical column of myxamoebae develops ; cells 
from the area immediately surrounding this con- 
tinue to converge and, ascending either through 
the column, as we believe to occur, or along its 
surface, collect into a terminal globose droplet 
where they encyst, forming small spherical spores. 
The sorus thus formed consists solely of spores 
suspended in thin slime (fig. 38), hence closely 
resembles the sori of Dictyostelium and other 
more advanced ty])es. 

For the present, the mode of formation and 
true structural character of the stalk are largely 
unresolved. If fixed im situ and then examined 
with high magnifications, a young stalk is seen 
to consist of essentially undifferentiated myx- 
amoebae packed together without definite ar- 
rangement or ]iattern, the whole being surrounded 
by a thin hyaline slime sheath (figs. 36 and 37). 
When similarly examined, older stalks present 
an inconsistent picture. Some appear definitely 
cellular, jiarticularly in the terminal area ; many 
seem to contain few undifferentiated cells, but 
show numerous small rounded Iwdies that may 
approximate microcysts ; and otliers exhibit rela- 
tively few cells of any kind, but seem to consist 
of a type of spongelike matrix from which cells 
pre\'iously withdrew or within which they dis- 
integrated. Ghosts of cells suggesting this latter 
fate are regularly oliserved in the expanded basal 
area of contact with the substratum. On the 
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Kios. 31 to 38. GuUulina sp. Fig. 31. Mature sorocarps viewed from the side showing tx piial globose \kh:tt: 
borne on short tapering stalks; X 38. Fig. 32. Myxanioebae showing lobose pseiidopoUia, luirlei with cvnr^ 
placed nucleoli, and contractile vacuoles; phase microscopy; X 675. Fig. 33. Two developing aggreJiaie-- 
pseudoplasmodia — note that the inyxamoebae converge without forming streams ; X 150 Fig. 34. Stalk otj-' 
carp with the spore ma.ss, or sorus, removed ; stained with 70 per cent alcohol and eosin ; X 100. Fio. 35. Tent- 
area of stalk seen in preceding figure to which a few spnires remain attached: X 320. Fig. 36. Etlge trf j ^ ' 
intact stalk; X 1,500. Fig. 37. The same broken to release cells which remain essentially undifferentiated; X '• *' 
Fig. 38. Mature spores ; X 1,500. 
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other hand, the collapse of many stalks within 
a few hours after heiuf^ formed indicate a resump- 
tion of active cell movement and withdrawal, with 
a consequent weakening of the vertical column 
as is helieved to occur in GuttuVmopsis. 

Guttulina thus seems to be intermediate be- 
tween Guttulinopsis and Dictyostelium in the level 
of cellular interdependence displayed and, more 
particularly, in the diver<ient functions and termi- 
nal difiPerentiation achieved by the collaborating 
myxamoebae. Here we note the emergence of 
a clean-cut demarcation within the assembled 
population : the larger portion of the cells differ- 
entiate as spores to form a true sorus, whereas 
the remainder function in a su[)portive role, such 
ilifFerentiation as they display still being, obvi- 
ously, at a primitive level. 

There is no evidence to indicate that either 
C Httulinopsis or Guttulina rejjrcsents imperfectly 
formed fructifications of Diciyosteliuiu or Foly- 
sphondylium as Singh (1947), Cohen (1953). 
and Sussman ( 1956) have suggested, albeit 
sp<"cies of these jjenera may under suboptinial 
culture conditions produce abnormal sorocarps 
that superficially resemble Olive's and Cienkow- 
sky's genera, as was reported and illustrated for 
I)', discoidcitm in 1939 (p. 190; fig. 3), They 
are imquestionabiy separate and distinctive genera 
with few characteristics that betoken close rela- 
tionship to Dicfyostrh'imt or Polvsphondvliuw : 
their myxamoebae are markedly different ; they 
exhibit a more primitive pattern of aggregation; 
and they fail to achieve a comparable level of 
cellular differentiation during sorocarp formation 
under the best of known culture conditions. 

DICTYOSTELIUM 

In this genus we see for the first time fully 
expressed the characteristics that are generally 
associated with the Acrasieae, or cellular slime 
molds, namely : (1) the development of radiate 
pseudoplasmodia composed of well-defined con- 
vergent streams of conspicuously oriented myx- 
ai'nnebae, and (2) the subsequent diflFerentiation 
of this population into strongly vacuolate cells 
comprising sterile stalk tissue on the one hand and 
propagative cells (spores) on the other to yield 
unit fructifications of specific and heritable 
patterns. 

The genus was created in 1869 by Brefeld with 

the description of Dicfynslcliin)i mucoroidcs. 
which has the dual distinction of being the oldest 
and the most widely distributed species of the 
Acrasieae. Ten additional species have since 



been described anfl cultures representing most of 

these are presently available ior purposes of com- 
parison. Virtually all investigations prior to 
1935 centered upon D. mucoroides, but D. 
discoidcum has attracted increasing attention in 
the years since it was described (Raper, 1935). 
Whereas the developmental cycle of the two 
species is basically similar, the latter exhibits a 
migrating stage following aggregation and jire- 
ceding construction of the sorocarp which com- 
mends it for many types of experiments. For 
this reason, and because of an obvious familiarity 
with it, I shall center my discussion of the genus 
upon this species. 

The vegetative myxamoebae of Dictyostelium 
discoidciiiii measure about 12 to 20 ft and are 
generally uninucleate, the nuclei usually showing 
from three to five peripheral nucleoU(?). They 
feed and move by means of pseudopodia that are 
typically filose but ma)- appear somewhat lobose 
in cells moving on an agar surface and especially 
if compressed, as under a cover glass (fig. 40) ; 
and they contain rhythmically contracting vacu- 
oles that may be multiple in origin but merge 
prior to discharge (fig. 40). The myxamoebae 
feed by the ingestion and digestion of bacterial 
cells, and excellent growth can be obtained in 
association with Gram-negative species such as 
Escherichia coli and Aerobacter aerogenes upon 
a variety of solid culture media that may be 
altered to meet the needs of particular investiga- 
tions (Raper, 1951). In cultures of reasonable 
density the life cycle is completed within 2 to Zy^ 
days. 

The vegetative phase is characterized by the 
growth and repeated division of the myxamoebae 
in the ])resence of nutritive bacteria, and during 
this stage each cell moves and feeds quite inde- 
pendently. At the close of this phase, which is 
usually coincident with the exhaustion of the food 
supply, the amoebae assume more irregular out- 
lines and show a generally increased activity fol- 
lowed by a more quiescent period before becoming 
strongly oriented toward centers of aggregation 
to which they converge by individual but co- 
ordinated movements, typically forming cons])icu- 
ous radiate streams as they advance (figs. 41 and 
42). This phenomenon of aggregation has been 
studied in considerable detail, but underlying 
causes are not fully understood. Aggregation 
can be hastened by increased temperature or by 
exiHi^ing the culture to decreased humidity or 
light (Raper, 1940). Once a center has been 
formed the cells at this site are known to emit 
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I"l(;s. .?0 to 44. Diclyostcliitni discoidcum Riiper. Fig. ^9. Small segmeiU of an agar plate culture showing feeding fn-i.i 
of vcKftativc cell.s at e.\lreme right, an early stage in pseutloplasmodimn formation in central area, and portion* 
more advanced aggregations above ; X 15. Fig. 40. Myxamoebae in pre-aggregative stage, as in area of precedi.-i 
ligurc indicated by circle: note inconstant shajje, lack of uniform orientation, irregular pseudopodia, nuclei (appear- 
ing as light gray centrally positioned areas), and contractile vacuoles (white); X 700. FiG. 41. A developing p*n- 
(loplasmodium, well advanced ; the smaller organization at left resulted from severance of a major stream in the brgr 
aggregation; X 15. Fig. 42. .StrongK' oriented aggregating myxanujebae in streams moving in direetion indicateil 
1)\ arrow; X 450. Fig. 4.?. Migrating pseudoplasmodia mov ing on an agar surface and leav ing trails of slinie ir 
their wake; X 18. 1-"ig. 44. Karl>- stage in sorocarp formation : the mass of amoebae has assunied a vertical oricnt.i- 
tion and stalk formation is just tx-gimiing; X 45. Figures 40 and 42 phase microscopy. 



Copyrighted malorikl 



VOL. 104, NO. 6, 1960| 



LEVELS OF CELLULAR LNTERACTION 



593 



a chemotactic su1)staiice, termed acrasin by Ron- 
ner (1947), and as additional cells join the 
developing aggregate they too produce acrasin 
and attract cells peripheral to themselves. The 
center of the aggregate apparently retains its 
role as pacemaker and, as postulated by Shaffer 
(1958), evidence would indicate that pulses of 
acrasin secretion start from the center and are 
prof)agated outward through the streams by a 
system of relays. The probable correctness of 
this interpretation is strengthened l)y the wave- 
like movement of myxamoebae within the streams, 
a phenomenon clearly revealed by time-lapse cine- 
matography. The chemotactic substance has not 
lieeii characterized, but Dr. Barbara Wright 
(1958) demonstrated that certain steroids, e.g. 
estrone sulfate, coukl intluce aggregation in D. 
discoideum, and Wright and her collaborators 
( Heftman. ct al., 1959) have isolated from the 
same species a sterol ( A---stigmasten-3/i-ol) that 
possesses acrasin-like activity. Acrasin is known 
to have a very short half-life and to be destroyed 
by an enzyme (.Shaffer, 1956) which the acrasin 
secreting cells themselves produce. By virtue of 
acrasin production, acrasin destruction, and its 
wavclikc pro]>agation in an orderly nnd s((|uential 
manner, together with coincident changes in the 
cell surfaces that cause them to adhere to each 
other, an overall guidance is maintained to attract 
anrl regulate the inflowing myxamoebae (Shaffer, 
1958 J. 

Initiation of the aggregative process has in- 
terested most students of the cellular slime molds. 
We know that the inductive stimulus first appears 
following exhaustion of the food su])ply, that it 
originates within the cell population and is sj)ecies 
specific within certain limits ( Raper and Thorn. 
\94\ ; Shaffer, 1953 and 1957), and that it either 
reflects or is the product of physiological changes 
in the my.xamoebae themselves. Professor 
Maurice Sussman and associates have published 
a series of papers, dating from 1952, wherein they 
report aggregation to stem from the presence of 
special Initiator cells (I-cells) which occur in 
their populations, and under their experimental 
conditions, in a ratio of about 1 : 2,000. Such 
cells were first postulated upon the basis of the 
aggregative capacity of populations of centrifuged 
cells dispersed at controlled densities on washed 
agar. More recently they have reported them to 
possess distinctive morpholos^ical characteristics 
as well, the I-cells being substantially larger and 
more active than the remainder of the population, 
i.e. responder cells. 



Under their special conditions, which need not 
be detailed here (see original papers by Sussman 
et al., 1952, et seq.), they report a high positive 
correlation to exist between the presence of an 
I -cell and the capacity of a small population to 
form an aggregate. In other laboratories to date, 
investigators have not succeeded in demonstrat- 
ing large and especially active cells in their 
populations at the relatively definite ratios re- 
ported, nor have they found evidence of a positive 
correlation between the presence of such cells and 
the ca|)acities of small isolated populations to 
form aggregates. The presence of specially en- 
dowed cells may represent one of a number of 
factors responsible for, or influencing, the phe- 
nomenon of cell aggregation in D. discoideum : 
undoubtedly, the physiological state of the pre- 
^ggrtgaXxvc test population is important, as are 
also factors arising from the physical environment. 
The need for further work in this area is obvious. 

As the myxamoebae converge at the center of 
the aggregate, they collect into a peglikc column 
which is at first vertical, hut in Dictyostclium 
discoideum soon assumes a horizontal orientation 
and moves as a cartridge-shaped unit along the 
agar surface (fig. 4,^), responding to a variety 
of stimuli, including light and increased tempera- 
ture. This migrating i)seudoj)lasmodium is a 
very interesting structure. It consists of many 
thousands of separate hut closelv integrated cells, 
each with its own motility, coordinated in such a 
manner that the moving mass keeps its form and 
in many ways functions as a single nndticellular 
organism. Stimuli that influence diiection of 
movement are received at the apex of the moving 
l)ody. and the movement of the whole is directed 
from this site. It is not known to what extent 
these receptive and directive capacities reside 
within special groups of cells, or whether they 
stem instead from specialized areas within which 
the identity of the cells is constantly changing. In 
any case, migrating pseudoplasmodia show a for- 
ward area of presumptive stalk cells and a larger, 
more ])osterior area of presumi)tive spore form- 
ing cells ; and interesting experiments can be per- 
formed by grafting different parts of the pseudo- 
])lasmodia in various ways and following the 
developmental pattern in the sorocarps that 
emerge from these (Raper, 1940; Bonner, 1952). 

The details of sorocarp formation in Dictyo- 
steliuin discoideuiir have lieen worked out in con- 
siderable detail by Raper and Fennell (1952) 
and the reader is referred to their paper for more 
complete information concerning this process. A 
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very brief account is sufficient for our present 
purposes. In time, the migrating pseudoplasmo- 

dium ceases forward movement and assumes a 
rounded form surmounted by an apical papilla 
(fig. 44). In the center of the mass and just 
bciu-atli this papilla a thin, hyaline cellulose tube 
begins to be laid down. The diameter of the tube 
is beautifully i)roportioned to the size of the mass 
and the cells inside and outside this tube are still 
imdifferentiated at this stage. As culmination 
proceeds cytological evidence indicates that it is 
the external cells which are largely responsible 
for its formati(W (Ronner. ('/ <;/.. 19.^5). but at 
this early stage the whole community of cells must 
in some way be responsible for its location and 
dimensions if not its actual formation. The tube 
is first extended downward to the substratum 
where it becomes closed at the bottom. It is 
then constructed upward and with its continued 
extension, the mass of undifferentiated cells, or 
sorogen, is drawn upward with it. As sorocarp 
formation proceeds a clear .separation into zones 
of stalk-forming and spore-forming myxamoebae 
becomes evident (fig. 46) and the process con- 
tinues until all of the cells have differentiated to 
form either the vacuolated and compacted ele- 
ments of the supportive stalk or the encapsulated 
spores that comprise the sorus. The comj)leted 
sorocarp of D. discoideum when formed under 
optimal conditions is a beautifully profwrtioned 
structure consisting of an upright tapering stalk 
fitted into a flattened cuplike l)asal disk below 
and bearing a globose to slightly citriform spore 
mass at fts terminus (fig. 47). The size of the 
structure is clearly determined by the number 
of my.xamoebae contributing to its formation, and 
may contain only a few hundred cells (or less) 
in diminutive sorocarps or ujjward of two hun- 
dred thou.sand in the largest fructifications. In 
any case, the dimensions of its parts are propor- 
tional one to the otlier (fig. 4.S), and we must 
conclude from this tliat the building process is 
controlled by the continuing interaction of the 
whole body of myxamoebae functioning as a unit 
organization. ]-".viclence for such community con- 
trol is provided additionally by the fact that in- 
dividual myxamoebae when differentiating as 
stalk cells assume whatever sliape is ref|uired lo- 
callv to achieve this overall proportionality 
(Harper, 1926; Raper, 1935, \9A\b). 

Other species of Dictyostelium, for the most 
part, develop iti much the same manner as D. 
disci)idrinH. In such species as D. niucoroides, 
and 1>. purpureum Olive (1901) formation of the 



sorocarp originates at the site of aggregation and 
the fruiting structure is itself built towards the 
light. Under conditions of one-side illumim- 
tion, the stalk of such a sorocarp may reach a 
length of several centimeters, the greater portion 
of this being formed adjacent to the substratum 
before the sorogen assumes a vertical orientation 
and constructs the terminal section of the fructifi- 
cation more or less vertically into the air. In 
very small species, such as P. lactcitm Van 
Tieghem (1880) and D. mimitiiin Raper { 1941a), 
single a^regates regularly give rise to muhipk 
sorocarps. the rlimensions of these fnictihcations 
being such that clear responses to light are not 
generally evident. 

In the single species Dictyostelium polycephalum 
Raper (1957) the myxamoebae aggregate in 
much the same way as in the species already 
considered but as aggregation proceeds the cells 
collect into a number of long, thin, and tenuous 
pseudoplasniodia which are capable of iniijrntin? 
for variable distances before sorocarp fitrmatiun 
takes place (figs. 48 and 49). The mo\'ement d 
such pseudojilasmodia is apparentlv undirected' 
by any known stinuili. Upon cessation of migra- 
tion, such a pseudoplasmodium rounds up and 
from the surface of this body a number of papilla 
emerge. Stalk formation begins concurrenth 
within each of these (fig. 50), and for a con- 
siderable period of time thereafter the cluster of 
resulting sorogens .synchronously build individiia! 
but adjacent sorophores (fig. 51). When the.»t 
have attained about three-fourths of their ultimate 
length, they diverge sharply and the myxamoebae 
surrounding each developing sorophore differen- 
tiate as spores to form a small globose sorus ( fig. 
52). Thus, in D. polycephalum we see not only 
evidence of continuing cellular interaction goven 
ing the behavior and terminal differentiation 
of the cells comprising a single sorogen. as in 
D. discoideum, but in addition we note tiiat the 
building processes in contiguous daughter sor(>- 
gens proceed at a uniform rate, indicatit^ a 
considerable measure of inter-populational own- 
niunication and control as well. 

One of the most striking features of the de- 
velopmental process in Dictyostelium is the suh- 
division of the population of initially eqiiipotentiai 
myxamoebae into a class of cells that ultimate!', 
differentiates into spores, and so retains its ca- 
pacity to regenerate, and into another class that 
lo.ses this capacity when it differentiates into thf 
strongly vacuolate cells that comprise the stalV 
In some recent investigations. Dr. Whittingliaii: 
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[<;s. 45 to 47. Dictyostelium discoideum (l ontinued). Flo. 45. Sorocarps of varying dimensions viewed obliciiicly — 
note that the proportions of sonis to stalk length and diameter are relatively constant irrespective of sonx-arp size; 
X 8±. Fig. 46. A developing sorocarp fixed and stained to reveal the sharp demarcation Ix'tween pre-stalk cells 
in apical area and the spore and pre-spore cells that comprise the main body of the s<)rogen ; X 120. Fig. 47, F. 
Diagrammatic representation of a mature sorcK-arp showing the expanded basal disk, the tapering stalk, or sorophore, 
and the terminal spore mass, or sorus. Gl to G4. Detail of cellular structure at levels indicated by numerals in F; 
in the absence of any enveloping membrane the sjxjres comprising the sorus have floated free, leaving the stalk 
terminus bare. (Figure 46 after Raper and Fennell, 1952: figure 7. Figure 47 after Raper, 1951 : figure 1.) 
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and I (1960) had occasion to examine the site could I)e localized witliin the expanded fimnel- 

at which this loss of vial)ility actually occurs in like area where rapid vacuolation of the stalk celk 

D. pnrpurciim. It was found to take place near is takinjj i)lace. By careful dissection of this area 

the terminus of the de\eloi)ing sorophore and and the removal of single cells from within the 
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l- ic.s. 48 lo .S2. Di( tyostcliiiiii pulyrcphalum Raper. I-"k;. 48. l)e\ t'lopinu pseudoplasnKxiiiini — note transverse \»''<-'>- 
itig in |x>ripheral areas of streams that resiilt.s from waves of converging myxamoebae; X 10. I-'ig. 49. Migrati-i: 
psenclopiasmodia mo\iiig a\va\' from the aggregation site; X 15. Fic. 50. A cluster of sorogcns from a Mnir 
migrating Ixxh' ; stalks are Ix-ginning to be formed ; X 60. F"iG. 51. .A duster of sorocarps in process of fomutior- . 
X 52. Fic. 52. .A mature coremiform fructification consisting of se\en sortx-arps with sepwrate but adherent «f.i!ii- 
except in the terminal area; X l.?5. (I'igurcs in part selected from Raper. 1957: pis. 2 and 4.) 
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funnel, it was found that these lost their viability 
once they had becnmc strongly vacuolated, but 
prior to the time when they become cemented to- 
gether to form integral structural elements of the 
rigid stalk. 

POLYSPHONDYLIUM 

The genus Polysphondylium was established 

by Brefeld with his description of P. z'iolacciim in 
1884. Whereas this species is the most com- 
monly encountered representative of the genus 
in nature, there are, in addition to it, certain 
white-spored forms which we regard, for the 
most part, as Polysphondylium pallidum, a species 
described by E. W. Olive in 1901 (fig. 53). 
The latter species tends to dcveloji sorocarps of 
more regular and consistent pattern than does 
P. z'iolaceum, and for this reason we shall use it 
as the principal object for our discussion of this 
genus. 

The myxamoebae are quite similar to those 
found in species of Dictyostelium (fig. 54), and 
jjjrovvth occurs under much the same cultural con- 
ditions except that P. pallidum cannot be culti- 
vated optimally on substrates containing high 
concentrations of nutrients. With the exhaustion 
of the bacterial food su])ply. the myxamoebae 
form wheel-hke aggregates as in Dictyostelium 
figs. 56 to 60) . These, however, show certain 
distinctive characteristics. The inflowing streams, 
are at first strongly anastomosed, but as they 
develop tend to become discrete and terminate 
abruptly at their distal ends. According to 
Shaffer, those of P. violaccion surround them- 
selves with a thin slime covering at this stage. 

In so far as I know, no one has investigated the 
' )iiset of aggregation in P. pallidum, but Shaffer 
has given attention to the phenomenon in P. 
fiolaceum (personal communication). Working 
with very small populations grown in situ, he has 
found that from among a gn)U]) of cells (|uite 
indistinguishable from one another, a previously 
unidentifiable myxamoeba will round up and to 
this the neighbt)ring cells converge immediately 
and in dramatic fashion. If such a small aggre- 
gate is then disrupted, as by jarring the prepara- 
tion, so that all the cells are quite separate from 
each other, they will within a few seconds again 
converge at the site of the rounded cell. Having 
attained the capacity to attract neighboring myx- 
amoebae, this so-called joundcr cell starts the ag- 
tjrcgative process. Tti origin aufl ])ro])erties this 
cell is quite unlike the I-cell reported by Sussman 
for Dictyostelium discoideum, and analogy as to 



function is questionable. The founder cell exer- 
cises its inductive capacity immediately and to its 
precise position in the population; the I-cell may 
perform its inductive role 10-15 hours before 
actual cell aggregation occurs and the center of 
the aggregate when formed may but need not be 
at the site of this special cell. The nature of the 
chemotactic substance in P. violaceum is thought 
to resemble rather closely that of Dictyostelium 
discoideum. However, the acrasins produced by 
the two species are suflficiently different so that 
in mixed populations the myxamoebae respond to 
sj)ecific stimuli emitted by cells of their own kind 
and overlapping streams are observed as the two 
types of myxamoebae ag^egate to separate cen- 
ters (Raper and Thoni, 1^)41). 

As aggregation nears completion, a single 
vertical column of cells develops at its central 
point t/ the pseudoplasmodium is small. If it is 
larger, a variable number of such columns will 
appear and from each of these a separate sorocarp 
will develop, although in crowded cultures the 
stalks of two adjacent structures may remain 
more or less adherent (figs. 61 and 02). In 
Polysphundyliuni pallidum we now encounter still 
a different order of cellular coordination and sub- 
se(|uent differentiation. As the sorogen begins to 
rise on the develoj)ing sorophore, much as it 
would for example in Dictyostelium mucoroides, 
small masses of posteriorly positioned cells cease 
their upward advance and remain fixed on the 
stalk, while the greater jwrtion of the sorogen 
advances with the continued elongation of the 
main axis. Soon thereafter several papillae 
evenly spaced around the outer edge of the 
severed cell mass make their appearance, and 
within each of these stalk formation is initiated 
and proceeds in a direction roughly per|)endicular 
to the main axis (figs. 63 to 65). The stationary 
mass now becomes transected and each developing 
side branch carries a diminutive sorogen within 
which stalk formation and subsequently spore 
differentiation takes place just as it does in a tiny 
sorocarp of Dictvoslelium, or for that matter, in 
a diminutive and unbranched fructification of 
Polysphondylium. The whorl of side branches 
thus formed are of course anchored to the main 
axis, and the manner of their attachment to this 
corresponds to that f)f the main stem to the sub- 
stratum (fig. 67). This performance is repeated 
at about hourly intervals, or a little less, with the 
result that the final fructification may con>ist of as 
many as eight or ten regularly spaced whorls of 
branches, the completed structure producing the 
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Figs. 53 to 59. Polysphondylium pallidum Olive. Fic. 53. Typical sororarps photographed with rvflect*d Bip^ 
reveal their natural habit and appearance; X 8. Fig. 54. X'egetative niyxamoebae — miclci appear a* small t?- 
areas near cell centers while contractile vacuoles appear white; X 430. Fig. 55. .A dense and unifurm pt^' 
myxamoebac prior to the onset of aggregation; X 12. Fig. 56. Comparatively early stage in pseii<.k>p5a.<Jiwt" 
formation; X 12. Fig. 57. More advanced stages; X 12. Fig. 58. Peripheral area of a developing \k" 
Plasmodium; X 100. Fig. 59. Detail of converging streams showing uniform orientation of the myv.im«tuf * 
they move in the direction indicated by arrow; X 375. Figures 54, 58, and 59 phase microscopy. 
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s. 60 to 67. Polysphondylium pallidum (continued). Fi<;. 60. Late stage in pseudoplasmodiuni formation and 
prior to emergence of sorogen(s); X 12. l"iG. 61. Three young sorocarps arising from a single aggregation site; 
X 18. Fig. 62. A cluster of young sorocarps viewed from the side; X 18. Figs. 6.?, 64, 65. Progressive stages in 
sorocarp formation photographed at hourly intervals — note development of whorls of side branches in structure at 
right; X 18. Fig. 66. Sorocarps in terminal stages of development, photographed with transmitted light; X 8. 
Fig. 67. Enlarged view of a single whorl showing the manner in which the side branches are attached to the main 
stem: X 175. 
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aspect of a miniature pine tree, as Professor 
Harper so aptly descrihed that of the related 
species, F. r-iolaccuiii, in 1*^2*^ ( li^^- -^-^ :i"<l 
The species Polysphoudylium violaccum, which 
has been studied far more than that which I have 
discussed, differs from P. pallidum jiriinarilv in 
the pale violet color of its sori (and to a lesser 
degree its stalks), its larger dimensions, and its 
more irregular and rangy haijit. Basically the 
patterns of growth and of development in the two 
species are much the same. 

How does one account for the formation of 
such a hcautifully symmetrical, l)ranched struc- 
ture by a population of separate but obviously 
intercommunicating cells. Could it be that the 
building j)rocess proceeds under some system ap- 
proximating hormonal (or acrasin) control cen- 
tered in the apical region but of diminishing 
strength so that periodically a small fraction of the 
total mass is cast off in order to restore a proper 
balance within the main body of the rising sorogen ? 
Whereas the strength of residual guidance in the 
posteriormost faction might be low with reference 
to the larger terminal cell mass, it might still be 
relatively high in terms of the small immobile 
mass and quite sufficient to govern a continuation 
of the difFcrentiative processes in the small side 
branclu's. In any case, the .sorocarp of Polv- 
sphondylium suggests yet another advance in the 
level of cell interactions required to regulate cellu- 
lar behavior and differentiation to achieve this 
relatively complex community objective. 

ACTVOSTKLIUM 

This very delicate but most interesting genus 
was described two years ago. The dimensions 
and pattern of the myxamoehae are much the 
same as those found in ffictynsfcHitin and in Polv- 
sphondylium (fig. 71). The only known species, 
Actyostelium leptosomtim (Raper and Quinlan. 
19.^8), can be cultivated satisfactorily in associa- 
tion with Pschcricliid coli nr . Icrobactcr acrtHjcncs 
on agar media of low nutrient content containing 
a sugar such as a lactose or glucose and a nitrogen 
source such as peptone or yeast extract. .Again 
the onset of the fruiting phase follows soon after 
the depletion of the available food supply. The 
myxamoebae collect into typical wheel-like aggre- 
gates from which multiple sorocarps regularly 
develop ( figs. 68, 70, 72 ) , and some of the latter 
may be well advanced while streams of myxamoe- 
bae still converge and subsequently give rise to 
additional sorocarps. 

It is the sorocarps in particular which distin- 



guish this genus and species from all others. 
Unlike the cellular sorophores seen in Dictyo- 
sfrliiDit and Polysphond\iium. the stalks 
Actyostelium contain no cells but represent ex- 
tremely delicate cellulose structures formed hy 
a.^cending .sorogens during fructification ( fig. 73/ 
Such sorophores, terminated by small globojc 
sori, may be as much as a millimeter and a half 
in length but do not exceed two microns iii 
diameter (figs. 68, 69, and 74). 

As first observed by Shaffer, the myxamoebae 
of this genus cannot normally aggregate unless 
exposed to air. or unless they are beneath or 
near a site where aggregation occurs. Emplov- 
ing test systems where the myxamoehae werr 
grown between thin agar layers, it has been pos- 
sil)le to demonstrate that the aggregative procf- 
can be induced by the application of certain alka- 
loids, e.g. yohimbine tartrate, in ver>' low con- 
centration (Hostak, 1960). It is not presuiiit 
that the alkaloids are re.sjmnsible for this phe- 
nomenon per se; rather, it is expected that they 
stimulate or contribute to the formation of a 
specific, self-generated acrasin-like chemotact\- 
agent that causes the my.xatnoebae to aggr^tt 

We see in Actyostelium a type of slime nmli 
that achieves a multicellular fruiting structure ir. 
which none of the cell population is sacrificed in 
order to raise the spore mass into the air. Thr 
stalk is formed near the apex of the sorc^en an-: 
the orientation of the surrounding myxamoebec 
suggests an origin comparable to that (»f the 
hyaline cellulose tube in Dictyostelium, but wt^ 
this important difference: No cells are trapp<^' 
within it to become strongly vacuolate and -tcri!'' 
but all form spores and so retain their propagativc 
capacity. Mrs. Quinlan and I regarde<l this « 
reijresenting a cellular .slime mold of the inii>t ad- 
vanced type. Bonner (1959), on the other hand 
considered it to be relatively primitive, and (lli\« 
and Stoianovitch (1960) see in this a projectii ' 
of their genus Protostelium at the multicellular 
level. 

COENONI.\ 

There remains for consideration one additior- 
described genus of the Acrasieae w^hich we beKm 
to l)e the most remarkable oi all. \'an Tieijhr' 
in 1884 rcj)orted in considerable detail, but 
not illustrate, a genus and species. Coenov^ 
dcnticulata, which possessed at least three *>■ 
velo]imental features of singular significark~r 
The base of the sorophore consisted of a muit;- 
cellular craniptjn, or hold-fast; the spores (*tiru< 
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^IliS. 68 to 74. ArytosUlium Ifplo^onium K. and (J. I i',. 68. .\ < lii-t<'r of v»r<xar(>» ari^iiiK from a hiiixW (>w-ijdo- 
plasnuxiiuiii su( h a» that in I'ljiunf 70; I io. 09. .\ ^iiii^'U- >'>ru- '-l<iiiu-') with «-r\ lhr'»»i)i in a<j(ic-<>uh plu-nol 

and flattened I surnioiintiiiij a \ery delii ate. a< (-lluLir s<<roi>tu»r<- ; X ■'>2U. |- 1'<. 70. ,X d<-\ eloping |>^'ndopla>!rn(><liurn 
surrounded b\ a den-* and uiiiforni [^opul.il ion of ins x^ini'x-ljae ; X ^5. f lo. 71. I 'nav;Kr<-xated n)\ v.iin'M-ba* 
• stained > su< h as »>• • ur in the niari4inal area- of li>;ijre 70 : X X.'^O. |- 1</. 72. IX'tail of a < on\er>!iii>! slrtMin of ni\ x;i- 
nuiebae istainefl' su< h a- <oinpri-<e the p-<-iidoi>la»ni</<Jiuin -hown in fijenre 70; X 715. \ 75. \ eloping 
sorocarp — note the tran»\er-<- orieiiiat ion ol the < o'l-iii uent in\ xaiii'jebae and the exteu'-ion >A the <leH< ate w^rophore 
into the api< al re^iioii ; X 7>0. Vv,. 74 Mat i;re -i^/re^ stained an<i t wo s<'.»n>|>h</res ; X 1.4'JO. (|- inureb seU-i ted 
from kaper and (^uinlan. 1V58. pK. 1. 2. and 4.) 
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were borne within a terminal cupule-like dilation 
of the stalk, or of the main axis and each side 
branch in larger fructifications where the latter 
occurred ; the peripheral cells of the stalk each 
showed on its external face a small protuberance 
in the form of an upturned tooth, the marginal 
cells of the sorus-bearing cupule were each pro- 
longed into an even longer tooth, while extensions 
of the nitm,.ranes of tlie topmost cells projected 
between the spores as fine, rather long and regular 
teeth! Obviously a fructi.ication of this type 
could hardly be produced by morphogenic proc- 
esses as we know these from genera and species 
of the Acrasieae now in our possession. The 
formation of a cuinUe with spores borne within 
it is quite in contrast to the simple terminus of a 
stalk of Dictyoslclitini, or the l)ranches of Poly- 
sphondylium, with their spores susj)ended in ad- 
herent slime droplets. The level of differentiation 
achieved by the individual cells of the supportive 
structure must surpass anything known in these 
other genera. The ramified hold-fast is quite 
different from but may be analogous with the 
basal disk formed in D. discoidcum. 

Unfortunately, this remarkable genus has not 
been reported since its discovery three-quarters 
of a century ago. If Van Tieghem had been a 
less careful investigator, and if the simple experi- 



ments he reported had been less skillfully d<ine 
and less jjerceptively interpreted, we might que>- 
tion his account. Such is not the case. Obvi- 
ously, he had a very clear picture of the nature 
of the Acrasieae, and he could not possibly have 
written as he did of Cocnonia without having 
carefully observed a cellular slime mold quite 
different from anything studied since his time. 
The closing par.igraj)hs of his pajjer. translatf^ 
and i)re.sented herewith, bear ample witness t- 
this fact : 

In this organism, what seems to me of intere>t -atA 
of value in general biology, is the i)rofound ditteren- 
tiation of it> fructification: the fruit is formed by th<r 
simple aggregation of identical, previou>ly free, celb, 
the differentiation of a my.xamoeba only tlejiends >>-. 
the relative i)osition it occupies in the whole mas.-. 
The first hypothesis is obvious; the second can l< 
easily demonstrated. 

At the beginning of the aggregation, after il;e 
formation of the hold-fast, one can remove with 2 
needle most of the superposed plasniodium ( sorogen 1 
without removing the hold-fast and one can replace 
this Plasmodium in the nutrient drop. The heap will 
be formed again, by first reforming the hold-fast then 
a complete fruit smaller than in the normal case. It 
is obvious that a certain number of myxamoeSae. 
which were su])posed to form the cells of the f'X 
(stalk) or the cupule, were used for formation of ih^ 
hold-fast. 




Fic.s. 75 and 76. Dklyostdium sp., imdcscribed. Fig. 7,S. I'erminal portion of a developing sorocarp showim; '. h 
apical region wherein the stalk is forming, and a portion of a mature stalk consisting of strongly vacuolated <tl- 
each derived from a sini;Ie myxanioeba ; X -?25. I'K;. 76. The base of the stalk showing a crampon, or hold-! v.-" 
of a type believed to approximate that described by \ an Tieghem for the genus Coenonia; X 325. 
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Later, after the column lias more or less reached 
its definitive dimensions, one can remove anew the 
terminal, spherical, still uncolored globule, and re- 
place it in the nutrient medium. A new hold-fast, 

then a complete hut much smaller fruit will he 
formed. A certain numl)or of myxamoehae which 
were supposed to hecomc >pore> were ohviously n.^ed 
for producing the cells of the hold-fast and the foot. 

This independence and indifference of the constitu- 
tive elements which do not prevent a high differen- 
tiation confer to the fannly Acrasieae a great bio- 
logical interest which w ill become greater and greater 
with further observations of these peculiar organisms. 

Further evidence of the correctness of Van 
Tieghem's report, if such were needed, is strongly 
sugj^ested by the recent discovery of a new and 
still unclescribed species of Dictxostcliitm, isolated 
from a sample of i anania soil, which shows a 
ramified hold-fast of the type described by hiin. 
Thus we have, in a sense, rediscovered the base 
of a Cocnonia fructification, but the more interest- 
ing and significant examples of cellular differen- 
tiation e.xhibited by its aerial parts still elude us. 
for the isolate now in our possession shows onlv 
the adherent sorus and the untoothed stalk cells 
of a Dictyostelium (figs. 75 and 76). 

KPII.OoUK 

Thus do the cellular slime molds play out their 
simple roles ; and iu so doing they exhibit a num- 
ber of variations on two central themes. First, 
the aggregation of previously in(k'])endent myx- 
aiiioebae to form cell communities is characteristic 
of all species, and these communities, or pseudo- 
I>lasmodia, attain differing levels of cellular inter- 
dependence ranging from the loose and transient 
associations often seen in the more primitive 
types such as Guttulinopsis to the highly organized 
migrating pseudnplasniodia of Diclyoslcliiiin dis- 
coideum that move as unit structures and respond 
to external stimuli in much the same manner as 
tnie multicellular organisms. Second, the subse- 
quent differentiation of such associated cells 
ranges from almost negligible in the simplest 
forms to a clear-cut separation into propagative 
spores on the one hand and strongly modified, 
sterile supportive cells on the other in forms that 
are more advanced. Not least reniarkal)le is the 
fact that this differentiation is at all times under 
the direct and continuing control of the com- 
munity of interdependent and still undifferenti- 
ated myxamoehae. a coinmunitv (or communities 
in Polysplumdylium and D. polyccphalmn) that 
decreases progressively in mass and numbers as 



fructification proceeds until in fact all cells be- 
come integral parts of beautifully proportioned 
structures of delicate and exquisite design. These 
organisms are obviously simple, and the levels of 
cellular interaction that lead to divergent cell 
differentiation even in the more advanced forms 
must also be relatively unc(>m])licated as compared 
with higher plants and animals. Vet, it is our 
belief that the cellular slime molds may teach us 
much about many vital phenomena if we can but 
pose the proper (|uestions, design the correct 
experiments, and comprehend what they reveal 
concerning cellular interactions and responses 
throughout their developmental history. 
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Ix the course of a study of the flight of huin- 
iningbinls, I have taken several hundred high- 
speed moving picture setjueuces of the female 
ruby throat {Archilochus colubris) under a great 
variety of flight conditions. The sequences 
include lioverinv; flivilit, flight at linear velocities 
up to lhirt>- miles per hour^ — the top speed of 
which these birds are capable — take-offs from 
a perch, and esca|)e routines when the birds 
became frightened. l"or .ill of these conditions 
the wing beat frequency remained constant at 
53 ± 3 wing beats per second. 

The constancy' of wing heat rate jiointed 
strongly to the possibility that these frequencies 
for hummingbird wings, and perhaps for insects 
and birds generally, could be explained as 
characteristic frequencies of driven damped 
oscillators. 

The motion of such oscillators, assumed to be 

harmonic, is described b> the following differen- 
tial equation {ip = dt, etc.). 



internal, /,„,, that of the muscle and whatever 
portion of bone, tissue, and external skeleton 
oscillates with it. B is the damping parameter 
due to internal "friction" and to external air 
resistance. For is the amplitude of the moment 
exerted by the muscular driving force derived 
from muscle chemistry. 

The restoring moment Jr must be related to 
the elastic properties of muscle tissue. Let us 
assume that the muscle elasticity can be de- 
scribed b> the force-extension relation of elastic 
polymers such as rubber, in the Gaussian- 
network approximation. 



(2) 



Iff) + B<p + fr = For cos «/, 



(1) 



where 



where Go is the elastic modulus of the muscle, 
Ao the cross section of the unstrained muscle, 

and /3 the extension ratio b/bo, where b and 6o 
are the length of the strained and unstrained 
muscle relative to the ec|uilibrium position <^ = 0, 
respectively.* For small extension ratios, the 
expressif)n (/3 — /3"'-) reduces to '^3Ab/bo, so 
that with G = 3Gu, 



I 
B 



f=GAo 



f = KbtiTip, 



is the moment of inertia of the oscillator, 
the damping parameter, which accounts 
for the external and internal damping 
resistance assumed to be profwrtional to 
the angular velocit\- of the oscillator, 
/ the harmonic restoring force, 
Fo the amplitude of the driving force, 
r the effective radius of attack of / and Ft,, 
<a the frequency of the driving force (« = 1-kv, 
where v is the number of oscillations per 
unit time), 
ST the angular displacement, and 
/ time. 

In applying this model to birds or insects, / 
is to be identified with the sum of the external 
and internal moments of inertia. The external 
moment of inertia is that of the wing /„, the 

' I imist express ni>- deep apprt'< iatioii to Dr. W'crner 
Braiick who iiiHliTtDok chcerfiilh- the dift'icult aiul I fear 
iinrewardiiiK task of instnn tint; me in the mathematics of 
oscillator theory, and who made many other helpful con- 
tributions in the preparation of this paper. 
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bl- 



(2a) 



We assume further that - lo is proportional to b^, 
and A6 to rip. Then, 



(3) 



where A' is a proportionality constant. 

The characteristic frequenc>' of the system 
described by eq. (1), when free and undamped, 
i.e., when J5 = 0 and Fa = 0, is given by eq. (4). 



Wo = 



(4) 



The work, W, done b\ the driving lorce /•"() 



* Recently, Machin and Pringle (1959) reported experi- 
mental force-extension curves of insect muscles which in 
fact can be interpreted over their entire range in terms of 
the theory of rubber elasticity for non-Gaussian networks, 
applicalile for strains up to the maximum extension of a 
molecular network. For moderate strains, eq. (2) follows 
directly from this theorj-. 
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t 



(5) 



where t is long compared to the time for a single 
wing beat. *o is given by eq. (6) 



*o = 



Combining eqs. (5) and (6) 

Fo^r*BuH 



W = 



(6) 



(7) 



The mechanical work is thus dependent only 
on amplitude and frequency of the wing beat, 

and on the damping parameter B corresponding 
to a given flight regime. I lowever, the muscular 
driving force Fo will be at a minimum when 
w = con. Since provision of the force h\\ is 
certainly associated with energy expenditure in 
the muscle, it follows that muscular energy will 
be at a minimum when the muscular driving 
force is in resonance with the characteristic 
frequency of the undamped system. Because 
of eq. (4), the wing heat rates of insects and 
birds should be essentially independent of both 
external and internal loading. 

As direct evidence that wing beat frequencies 
are indeed unaffected by the external load, we 




cite (1) the results with the female ruby throat 
described in the opening paragraph, (2) experi- 
ments with insects flying in air at various sub- 
atmospheric pressures which show little or no 
change in wing frequency as the air pressure 
(external wing loading) is reduced.^ 

We take these observations to confirm that in 
general, for maxinmm economy in energ>' ex- 
pended, the wings of flying insects and birds 
beat at the characteristic frequenr\ of the 
undamped system, regardless of loading. 

Sotavalta (1952 and 1954) gives a mass of 
valuable data which |)ermit a conclusive test 
of the validity of ef]. (4) for the unarticul.itt-<i 
wings of insects. For a large number of instxi 
species he clipped progressively larger pieces 
from the wings of a given insect and measnn ' 
both wing frequency and moment of inertia o! 
the residual wing segment. He carried the 
mutilation process to the point that wing seg- 
ments at the end of a series of experiments were 
vestigial. 

* Sotavalta (1952) finds an increase in wing irtxiuenty 
with decreasing air pressure for some insects: lor other- 
there is no effect. Where the effect exists it i> -mall, 
never more than a 15 per cent increase in wing frc<-)uen(-\ 
for a decrease in air pressure from 1 to 0.1 atmosphere'. 
Hiis behavior also is in accord with oscillator theory-, -i 
we assume PFand 4> constant and F < Ft. From eq*. '5> 
and (7) we derive the expression 



1 



c(c - 1) - Bf* 

where c at t^/a^ and the subscript zero refers to the nr*''- 
nance condition. One infers from this equation that the 

larger the value of the right-h.md term the nuiro r !':>-<•!'. 
the insect or bird is hound to its resonance frequt-.n. : 
.Vow If I I* and B ~ /*, the larger W " 2»i»«/ the stnalier 
the permissible departure from resonance without ex- 
ceeding Fo. The following table is based on Sotavalt.:'- 
data. 









Insect 




atmospheric i-re:— 'i'e 


Apis tnellifica 


2,390 




None 


Bombus Urrestris 


2.700 




None 


Vespa vulgaris 


1,830 




None 


Vespa nfrtnanica 


1.250 




None 


Calliphora erylhrocephala 


1.760 




Xoiit- 


Eristalis lenax 


2,460 




-Xone 


Aedes ofgypH 


1,260 


Positive but \ t rv .' 


Ophion sp. 


9.?0 


l'< )sitive 


lO-lSTc ••- 
crease i' r-^- 


Trichocera sp. 
Tipula sp. 


480 


Positive 


850 


Positive 


queiir\ r.-r . 
-decre.i-, 
air prt-- - 
from t :.■ 
0.1 atm. 


Pieris brassicae 


360 


Positive 


Nemeritis canescens 


590 


Positive 


Drosophila sp. 


370 


Positive 



Fig. 1, Data from Sotavalta (1952) for two 
specimens of Apis tnellifica. 



For all insects showing a positive correlation betwi-r- 
air pressure and wing frequency, is substantially smalir' 
than the value for those .showing no effect. 
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We write eq. (4) as follows. 

/« + /.„! = K'b^^v-\ (8) 

where K' = K/Ar'. For any given insect, 
I{nt and K'bor^ are constants. Hence, if one 
plots /„. as a function of a straight line should 
result, with an intercept at /„, = 0 corresponding 
to the characteristic frequency of the muscle 
s> stcni alone, with the slope K'b»r-. I can be 
extracted from the values of intercept and slope. 
A typical plot is shown in figure 1, based on 
Sotavalta's data for Apis mellifica. The results 
of this interpretation for all insects studied by 
Sotavalta (1952 and 1954) are given in table 1. 



Roeder (1951) has classified insects as "syn- 
chronous" or "asynchronous," depending on the 
coincidence, or lack of it, between muscular spike 
potentials and wing beats. For such insects as 
Periplaneta and A gratis he observes one spike 
potential per wing beat. For Vespa and Calliph- 
ora, on the other hand, each muscular spike 
potential is associated with from 5 to 20 wing 
beats. His data also appeared to show that for 
synchronous insects amputation of the wings 
had little effect on wing beat rate. Sotavalta 
(1954) performed systematic wing mutilations 
on a group of "synchronous" insects. He was 
kind enough to send me his original data, which 



T.-VBLE 1 















Inaect 






K'bv' 
(10-* erg) 


Mi 
(mg) 


Af. 
(mg) 






(mg mm') 









Asynchronous insects — Sotavalta (1952) 



Apis mellifica 


240 


8.40 


2.0 


6.0 


97 


0.425 


Theobaldta annulata 


262 


0.63 


0.11 


0.5 


9.9 


0.065 


Bombus lapidarius 


143 


131 


18.1 


29.6 


477 


2.465 


Bombus terrestris 


156 


158 


19.8 


40.3 


880 


2.860 


Melolontha vulgaris 


62 


1,180 


34 


42.1 


597 


8.955 


Eristalis tfnax 


175 


15.9 


3.0 


5.65 


50 


0.655 


Eristalis tenax 


185 


31.0 


6.2 


11.7 


206 


0.985 


Calliphora erythrocephala 


180 


1.39 


0.46 


0.57 


15 


0.170 


Cailiphora erylhrocephaia 


154 


12.6 


2.8 


3.5 


62 


0.638 


CaUiphora erythrocephala 


156 


17.8 


4.3 


5.36 


100 


1.015 


Tipula sp. 


63 


29.0 


6.4 


1.35 


21 


0.460 


Tipula sp. 


42 


100 


7.0 


1.89 


35 


0.865 


Tipula sp. 


63 


44.1 


7.7 


2.14 


30 


0.655 


Tipula sp. 


49 


86.2 


7.7 


2.14 


34 


0.890 


Tipula sp. 


49 


55.7 


6.4 


1.35 


21 


0.720 


Tipula sp. 


63 


13.9 


2.8 


0.64 


20 


0.465 


Tipula sp. 


49 


132 


11.5 


4.28 


75 


1.385 


Tipula sp. 


48 


71.4 


7.3 


1.83 


23 


0.930 


Tipula sp. 


48 


74.6 


7.0 


1.89 


22 


0.875 


Tipula sp. 


48 


51.5 


6.4 


1.35 


22 


0.785 


Vespa germanica 


139 


69.6 


12.0 


15.0 


240 


1.390 


Vespa vulgaris 


143 


26.0 


5.2 


5.34 


81 


0.665 


Trichocera sp. 


67 


0.674 


0.082 


0.033 


1.57 


0.050 


Ophion luleus 


62 


32.2 


4.8 


1.32 


33 


0.675 


Cerambycidae sp. 


80 


68.8 


9.1 


5.1 


142 


1.845 


Pieris brassicae 


10.5 


4,230 


2,010 


7.30 


144 


17.975 


Synchronous insects — Sotavalta (1954) 


A gratis ypsilon 


51 


498 


234 


16.7 


169 


6.27 


A mphitroUi 1 liindcslina 


45 


.541 


508 


20.3 


150 


6.29 


Amphilrota clandcstina 


48 


701 


582 


2Q.1 




7.83 


Sideridis unipuncla 


41 


548 


109 


11.5 




6.88 


Sideridis unipuncta 


46 


233 


292 


10.8 


111 


3.03 


Amathes bicolorago 


53 


111 


123 


6.17 


82 


2.30 


Sympetrum danae 


41 


640 


603 


21.0 


90 


4.4 


Poecilocampa populi 


55 


265 


252 


14.8 


112 


5.23 



Copy hgh led material 



608 



CRAWFORD H. GREEN EWALT 



[PROC. AMER. PHIL. !>ilC 



no 



• SjffKhronous 




50 

Fig. 2. Muscular restoring force and body weight. Data 
from table 1. The point for Trichocera sp. is not 

plotted. It is aiioiualouR, perhaps because of the 
iiiuertaiiuy, for so tiny an insert, in the nieasurenient 
of weights of body and wings. 

I have treated using the method described above. 
The data for the synchronous group are much 
less self-consistent than those for Sotavalta's 



(1952) as>-nchronous series. However, the>- 

seem in general to show that, from the jjoint oi 
view of oscillator theory, there is little diflference 
between the two t\ pes. 

The slope K'ht^* should be related to some 
other characteristic of the insect, most pr()bab!\ 
to its weight. For if r is proportional to the 
wing length /, and / to 6o, then K'h^ is proix)r- 
tional to the weight of the wing muscle, .U„. 
It is reasonable to expect that Mm is proportion i' 
to the weight of the insect, M,. In figure 2, 
the slopes K'bf^^ are plotted against the cxMre- 
spondinj; insect wcit^hts ijiven by .Sotav.ili,; 
(1952 and 1954). It is apparent that at least 
for the asynchronous group the correlation is 
good even though the insects studied cover a 
wide variet\ of genera with weights var\"ing 
from ten to nearly 1000 milligrams. 

From figure 3, it appears that the intern;il 
moment of inertia, /,„/, is related to the weight 
of the wing, M^,. lint is clearly not related to 
the weight of the muscle Mm, since there is no 
close correlation between and K'b^r-. Doubt- 
less some portion of the internal and external 
insect skeleton oscillates with the muscle, and 
for some not readily apparent reason the inertia 
of this entire internal structure appears to be 



so 



to 



I 



1. 

0.5 



01 



lnt»mal Morntnt of Inartio 1/ 



01 



10 



to 



too 



fOOO 



Ft(i. 3. If we t.ike proporti<jnai to and /,„< to /^ then should be proportional to 

of the line in the figure a.ssumes the relationship. 



I he slope 
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ore nearly related to the weight of the wing of 
e insect than to its body weight. 
Perhaps one caveat should be introduced 
re — that the resonance frequency can be 
iiintained only so long as the damping or 
iding does not exceed the driving capacity of 
(• nuiscle. This condition is likely to obtain 
lile the insert or bird leads its natural life, 
hen wing loads are applied artificially, such 

was done for insects by Sotavalta (1952) and 
hers, the danipinjj may be too large to be ovcr- 
nie by the muscle drive. The amplitude, 
the driven system, eq. (1), under steady -state 
nditions is given by eq. (6). As B increa.ses. 4> 
n be held at its appropriate value for a given 
^ht regime and w at wo for maximum economy 
energy consumption, so long as muscle chem- 
ry can increase Fo correspondingly. However, 
icn Focan no longer keep pace with increasing 

as may happen when artificial loads are ap- 
ed, * and also u may change to the point that 
■e flight becomes impossible. 
When acrod>'naniic requirements for steady 
^ht are such that B<p decreases, maximum 
onomy dictates a decrease in the amplitude *. 
le observes this condition for large birds in 
Liising flight. Pelicans, for example, flying 
)se to the water appear almost to glide, i.e., 
e amplitude 4> decreases to a very small value, 
oidd the> change course or go into a rapid 
ml), the amplitude increases markedly. The 
ug frequency, however, remains constant. 
One frequenth- observes an increase in wing 
'quency for large birds under unusual and 
•enuous flight conditions; a female tropic bird, 
r example, braking before landing at her nest- 
^ burrow or eluding pursuit by a demanding 
de. For this increa.se in aerodynamic energy 
tput, Fo must increase inordinately, since we 
ve not only the increased energy output, but 
;o the superimposed losses due to departure 
)iTi resonance frequency. Limited observa- 
>ns would indicate that such conditions can 

maintained only for brief intervals. 
The motion of the wings of "ordinary" birds 
more complex than is the case for insects or 
immingbirds. For the former the wing is 
lly extended only during the down beat; 
iring much of the up beat it is folded more or 
IS closely in to the body. Therefore, the 
ament of inertia is less for the up beat than for 
e down beat and one would expect a corre- 
oiiding decrease in the duration of the up beat. 
)r the chickadee, high-speed motion pictures 



show this to be the case — the time interval for 
the down beat is 50 per cent greater than for the 
up beat. This implies a departure from the 
simple harmonic motion assumed for the wing 
beat of insects and hunnningbirds. The solu- 
tions of eq. (7) for such birds would require 
knowledge of the time dependence of inertia and 
damping throughout the entire wing l)eat for 
each species considered. Sufficient data are not 
available even for an approximate solution. The 
basic principles implicit in the simpler equations 
would, however, still be valid. The wings of 
ordinary birds will beat at a resonance frequency, 
and the consequences of a de])arture from the 
resonance condition will be qualitatively similar 
to the situation for insects and hummingbirds. 

It is interesting also to note that the de- 
pendence of wing beat rates on the size of 
dimensionalK- similar groups of flyers is con- 
sistent with eq. (4). Sotavalta in several papers 
(1947, 1952, 1954) gives wing frequencies and 
wing lengths for a host of insect species. I have 
determined wing frequencies and wing lengths 
for perhaps forty hunnningbird species ranging 
from Calliphlox amethysHna (male) (» = 80 
sec"') to Patagona gigas {v ~ 10 sec~'). and also 
for a number of passerines ranging in size 
from chickadee to mockingbird. Meinertz- 
hagen (1955) gives data for a number of large 
birds whose wing frecjuencies were snfficientK' 
low to permit visual counting. The literature, 
unfortunately, gives very little additional data 
on wing frequencies of birds, particularly those 
of small or intermediate size. 

Figure 4 shows all of these data plotted 
against wing lengths in logarithmic coordinates. 
One sees that the points appear to be bounded 
by a straight line described by the empirical 
relation 

= constant. (9) 

In figure 4, wing length is the distance from 
wing tip to the first articulated joint. For 
insects and hummingbirds, this is the whole 
length of the wing since the first articulated 
joint is at the shoulder. For birds, the first 
joint is at the wrist, and the length as given is 
about 60 per cent of the length of the fulK- 
extended wing. The measurements for birds 
join smoothly with those for insects, presumabK- 
because the length from tip to wrist for ordinary 
birds happens to be roughly equal to the effec- 
tive average wing length during flight. 

The detailed relationships between /, 6o, r. 
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and / (iepciid on the anatomy of a i)articular 
family of birds or insects. ^ et one would expect 
that h and r are roiii;hl\' proixirtional to /, 7 
proportional to and M, to /•'. For such a 
series of animals eq. (4) predicts 

vl = constant. (10) 

I'or insects, such relationships appear to hold. 
When we K^oup Sotavalta's data into insect 
families which are more or less dimensionalh- 
similar, we find groups of straight lines which 
agree with eq. (10), each line terminating ap- 



proximately at the boundar\- line given by 
eq. (9). 

For hummingbirds the anatomical relation- 
shi|)s ajipear (juite different. Here we find the 
weight of the bird proportional to /' not P. 
Taking r proportional to /, and bn to .1/' *, hence 
to /"^, we find " = constant. 

For birds, A. Magnan (1922) gives data on 
wing length, wing area, and wing; weight tor 
several hundred species whose bod>- wcikiht 
ranges from 4 grams to nearly 10 kilogram*- 
Sotavalta gives similar data for perhajjs sixtv 
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insect species whose body weights range down to 
a few milligrams. When wing lengths and wing 
areas for this arra>' of f1\ intj animals are plotted 
in logarithnuc coordinates one finds a slope of 2, 
indicating, as would be expected, that wing 
area is proportional to /-. However, when wing 
weights are plottcH against wing area, the data 
fall on a continuous slniight line with slope 
1.65 — not 1,5, as might have been expected. 
This implies a variation in wing thicknes? with 
/' \ in accord with the empirical boundary rela- 
tion of eq. (9). Perhaps Nature increases the 
relative thickness of the wing to limit fle.xing at 
the wing tip under conditions of normal flight. 

In any event the boundary relation per se is 
not founded in oscillator theory but is in all 
l)robabiIity related to aerodynamic efficiency 
with Nature making small changes in her 
"model" as the flying animal increases in size 
to conform to sound and efficient principles of 
avian design. 

It is unfortunate that the ornithological litera- 
ture is so devoid of wing frequency measure- 
ments. It is to be hoped that another Magnan 
will emerge who will fill this gap in our knowledge 
of birds as thoroughly and as convincingly as 
Sotavalta has performed tlie task for insects. 

In sunimar>-, the wing beat rates of all insects 
and hummingbirds studied, and probably of 
most birds, can be fulh- explained by the theory 
of mechanical oscillators. Within dimension- 
ally similar families the frequencies vary with 
the size of flyer, in accordance with the equation 



vl" = constant, as expected from this theory-. 
The value of n depends on the dimensional rela- 
tionships for the family, and appears to fall 
within the limits 1.0 to 1.25. For all birds and 
insects there appears to be a limiting boundary' 
for which W ~ 3540, where v is full wing beats 
per second and / is in millimeters. 

There is, of course, no inherent relationship 
between wing frequencies, as regulated by oscil- 
lator theory-, and flight techniques or flight 
efliciencies. Oscillator theory per se relates only 
to wing beat rate and gives no clues as to how 
the beating wings produce lift or propulsion. 
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It hardly seems plausible that a single obscure 

voyage should epitomize and illustrate most of the 
relevant aspects and interrelations of French 
science and navigation in the decades following 
the accession of Louis XIV in 1660. Yet this is 
what a little-known voyaf^e to the coast of New 
England and Acadia in 1670 does, both for 
France generally, and for the Academie Royale 
des Sciences, which hrid liecn established in Paris 
in 1666 under the protection of Louis' great 
minister, Jean-Baptiste Colbert (1619-1683). 

Until recently, the accomplishments of the 
Academy during its earlv years have character- 
istically been underestimated or misunderstood. 
This has been equally true of French science as a 
whole during the half-century after 1660.' Simi- 
larly, the decisive importance of the contemporary 
French contribution to the establishment of sci- 
entific cartography has been slow to gain recog- 
nition.-' It is thus not surprising that the related 
efforts to inijirove navigation are inadequately 
known or appreciated. Indeed, the climate of 
historical opinion has tended, ever since the early 
eighteenth century, to he unfavorable to a fair 
evaluation of French work in both the latter areas, 
just as it has to French science in general. In the 
case of the .Academy this has made for a serious 
underestimation of the importance of its early 
work, and an overestimation of that of its rival, 
the Royal Society of London (1662). 

1 The historiographical basis for this situation is of 
some interest ;iik1 miKHt warrant investigation. 

2 The natnre and extent of the I'rencb contribution were 
shown I MiK-ki--iveiy by C. .Sandler, in /'ir h'rfuniiotiim 
der Kartoiiraphic iim 1700 (Munich and IVrlin. Olden- 
bourg, 1905), early in the present century. The im- 
portant study of L. Gallois, L'Academie des Sciences et 
les origines de la carte de Cassini, appeared soon after in 
Annalcs dc Crofiraphic 18: l"3-2()4, 289-.lin. VHY). The 
slowness with which this inlurination has made its way 
into the relevant literature in English is surprising — in 
any detailed way hardly prior to the two works by L. A. 
Brown : Jean Dominique Cassini and his world map of 
16'>f\ Ann .\rbor, University of ^^i^lli^an. 1941 ; The 
story oj iiuifis, Boston, Little. Brown, 1949. The latter 
work includes a cateporicai recognition of the dominant ly 
French creation of scientific cartography late in the 
seventeenth century. 

PROCEEDINCS OF THE AMERICAN PHILOSOPHICAL SOCIETY, V< 



A study of the voyage which one of the Acad- 
emy's elh'cs astronomcs. or assistants in as- 
tronomy, Jean Richer (1630-16%), made to the 
North American coast in 1670 w^ill not automati- 
cally set these matters right. Yet such an in- 
vestigation, embracing not only the vowige but 
its antecedents as well, may help to place con- 
temporary French science, cartography, and na\^- 
gation in a more favorable light. In doinu it 
will not only clarify the role and contribution of 
the Academy of Sciences, but also suggest the 
character and scope of the contemjiorary relati«jn- 
ships of science — more specifically astronomy — 
and navigation. 

These interrelations are most clearly revealeti 
in attempts to solve the problem of longittfle. not 
the least of which is the problem of longiiutie at 
sea. It is therefore intriguing as well as some- 
what ironic that the vovage across the Atlantic 
to Acadia was more than likely intended tn pro- 
vide concurrent tests of the practicability at this 
period of both the methods by which the riddle «»f 
longitude at sea was ultimately .solveil a centun" 
later. Actually, as we shall see, the atteni[)t was 
premature. For although some of the requisite 
astronomical tables, optical instruments, and time- 
kee])crs existed in 1670. none were as yet ade- 
quately refmed to make the success of either 
method a practical possibility. The conditions c>- 
sential to such success, were, nevertheless, clearly 
understood. 

Another point of interest about the .Acadian 
voyage is that it was the occasion for some care- 
ful o1)servations of the height of the tirle^s r 
both sides of the Atlantic as well as icr the 
determination of the latitude of two points on the 
North American coast. The latter observations 
appear to be the earliest in this region mnde b} 
an experienced observer employing in>triimen:s 
of the best contemporary quality.' 

3 No direct information about the instrument* Richtr 

actually took to .\cadia has been found. Those at h> 
dis])osiiion at i.a Rocbclle were certainly represcnutiTr 
oi the best then available in l-'rance. and hence airoii- 
the most advanced to be had. Presumably the instal- 
ments were numerous. An indication of Richer- 
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•'inally. the voyage constitutes an unrecognized 
tance of a visit to the \orth American niain- 
d by men attached to the Royal Academy of 
ences. Although nieml)ers and associates of 
> body were to travel widely in the course of 

Academy's development and application of the 
dern scientific expedition — a. significant device 

extending the range and effectiveness of ob- 
vation and experiment — ^few among them ever 
I any direct contacts with North America.* 
s very singularity of the visit of 1670 might in 
1f justify the investigation of the history and 
ecedents of a voyage the traces of which time 

largely obliterated." 

I 

t is a truism that the late fifteenth century 
rked a new era in the history of navigation, 
s rapid expansion of oceanic voyaging both 
ed new problems and rendered old ones acute, 
•re and more two basic conditions for safe and 
;ient navigation on the high seas, neither easy 
fulfill, were recognized. One was the navi- 
:»r"s need to be able to determine with pre- 
on his position on the surface of the ocean. 
J second condition was accurate maps to which 
refer this position. The progress of cartogra- 
and navigation had thus to go hand in hand, 
iecause the basic controls were in both in- 
ices astronomical, the improvement of maps as 
1 as of navigation hinged on the development 
accurate means for determining longitude as 
1 as latitude. The latter presented no great 
blem : even on shipboard fair results had for 
turies been obtained with such instruments as 
astrolabe or cross-staff for taking the altitude 
the sun by day or of Polaris by night. The 
nement or re])laccment of the instruments and 
'Gnomical tables currently in use was in this 

•aration for the accurate observation of latitudes is 
Z. Wolf, Historie de I'Observaloire de Paris de sa 
lation a 1793. 10-11, Paris, Gauthier-Villars, 1902. 
temporary interest in the tides was great and widely 

enced. 

Dn the origins of the modem scientific expedition, see 

W. Olmsted. The expedition of Jean Richer to 
enne (1672-1673), Isis 34: 117-118, 126-128. 1942. 
The sources for an early, relatively obscure voyage 
Id tend to be scanty. What specially complicates 
reconstruction of the voyage in cpiestion is the loss 
he Tnanuscript minutes of the Academie des Sciences 
1670-1674, together with the bulk of Richer's corre- 
idence and reports relating to the voyage. Nor has 
log of the ship on which Richer sailed been found. 



case all that was required.* Longitude posed a 
more difticult problem. 

Even for cartography, dependable knowledge 
of differences in longitude hardly existed in 1670. 
The plight of navigation was far wtjrse : any- 
thing beyond the approximation of a ship's 
longitude yielded by dead-reckoning (often sur- 
prisingly good in the hands of experienced navi- 
gators) was lacking altogether. Nor would this 
situation be ameliorated for another hundred 
years. Only when the two alternative methods 
of "lunar distances," and of differences in local 
time by means of accurate marine chronometers, 
had been perfected during the second half of the 
eighteenth century would the problem of longi- 
tude at sea, after centuries of effort, be solved. 

Actually, the feasibility of both methods had 
long been recognized. Hipparchus, the Greek 
astronomer, at least understood the use of differ- 
ences in local time two centuries before the 
Christian era. He had to rely, however, on in- 
formation gained from simultaneous observations 
in two or more places of eclipses of the sun or 
moon, rather than on information supplied by the 
transportation of a mechanical timekeeper from 
one place to another. The method of "lunar 
distances," which involves the measurement of 
the angular distance from the moon to the sun 
or to certain fixed stars (accurate tables of the 
movements of the moon were, of course, pre- 
sumed), was understood well before 1600.'' 

I.ate in the seventeenth century an almost 
revolutionary increase in the accuracy of maps 
took place. Its basis was the successful determi- 
naticm of longitude by quite another nuthod, a 
method practicable, as was quicki\- recognized, 
only on land. This method involved the determi- 
nation of differences in local time by means of 
simultaneous ob.servations of the eclipses of one 
or another of the four major satellites of Jupiter. 
As the work of Italian and French astronomers 
after 1668 was to demonstrate, these were actually 

* On tlic general problem of latitude, cj. F. Marguct, 
Histuirr finicralc f/i' la navigation du XV' au XX' 
Steele, 104-126, Paris, Societe d'editions geographiques, 
maritimes et coloniales, 1931 ; L. A. Brown, Story of 
maps, 180-207. 

' On the question of longtitude, cf. F. Marguet. op. cit., 
127-260: L. A. Brown, Story of vtaps, 208-24(1. A useful 
recent work on early navigation is E. R. G. Taylor, The 
haven- findiih/ art, London, Hollis, 1956. The standard 
work of R. T. Gould, The marine chronometer, its history 
and development, London, J. D. Potter, 1923 deals 
primarily with the post-seventeenth-century period in 
England. 
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the only eclipses well suited to the reliable de- 
termination of longitude." In the case of lunar 
and solar eclipses, as well as of the "occultation" 
or eclipse of a star or planet by the moon, the 
instant of contact or of immersion in the shadow 
or emersion from it could not be observed with 
sufficient accuracy. Moreover, the relative in- 
frequency of lunar and solar eclipses, as well as of 
occultations, made them less useful than eclipses 
of the satellites of Jupiter. 

The possibility of using the eclipses of the 
satellites for the deteniiination of longitude had 
been recognized early in the century concurrently 
with Galileo's discovery of these "moons" of 
Jupiter.* But it was two generations before rela- 
tively accurate ephemerides of the movements of 
the satellites, published in 1668 by an Italian as- 
tronomer, Giovanni Domenico Cassini (1625- 
1712), made the method practical.^" Cassini's 
call to Paris in 1669 to become a resident member 
of the new Academy of Sciences was nnt uncon- 
nected with this development. His persistent ef- 
forts to apply the method were well seconded by 
those of his colleagues who were astronomers. 

In this way, the magnificent new Ohscrvatoire 
de Paris, where members of the Academy ob- 
served, came to serve as the center of what might 
appropriately be termed a "bureau" of longitude 
and cartography. Here observations of the 
eclipses were arranged and carried on, the co- 
operation of astronomers in other countries solic- 
ited, missionaries with overseas assignments given 

* On the methdd .ind its application, cf. G. Bigourdaii, 
L'astrononae. Evolution des idees et des methodes, 16^ 
170, Paris, E. Flammarion, 1911; F. Marguet, op. cit., 

127-131 ; L. A. Brown, Story of mnfs, 2\5-22?), based on 
the fuller discussion in his Jean Doiitiniquc Cassini and 
his tvorld map of l&^b. 

* For the first attempts to apply the method to the 
improvement of cartography and navigation by means of 
concerted observations, see accounts of the activities of 
what has Ikcii termed a "bureau of longitude" at Ai.K, in 
Provence, circa 1633 to 1636, centering around tlie 
amateur, Nicolas-Fabri de Peiresc, and the philosopher- 
astronomer, Pierre Gassendi, in P. Humbert, Un ama- 
teur: Peiresc. 1^-1637, 211-237, Paris, Desclfe, de 
Brouwer, n.d. [1*^33]; (i. Bigourdan, Histoire de I'as- 
tronomie et des n}<servatoires en France 1 : 32—43, 2 pts., 
Paris, Gauthier-Villars, 1^)18-1930. The most recent ac- 
count is Seymour L. Cliapin, The astronomical activities 
of Nicolas Claude Fabri de Peiresc, Isis 48 : 23-27, 1957. 
Whether, as Chapin contends, some of these activities 
amountetl to genuine scientific expeditions of a new type 
is a point which wants clarification. 

I" Ephemerides Bononicn.scs mciliceorum sydenun, ex 
hypothesibus et tabulis Joan. Domin. Cassini, Bologna, 
1668. 



training in the techniques of observation, and the 
observations subsequently obtained recorded an-i 
entered on a special world map." From the 
1670's and 1680's on, an increasing number d 
observations began to flow in. The results were 
startling: the longitude of key points in the Far 
East in error by from 20° to 27° ; the length oi 
the Mediterranean seriously overestimated on 
virtually all maps; the Atlantic coast of France 
too far to the west by nearly 100 miles: and s<; 
on.'- By 1700, as a result of these activities, a 
virtual revolution in cartography — a revolution 
accomplished in France, it should be empha- 
sized — had taken jilace. 

In bringing about this advance, the pendulum 
clocks developed by the great Dutch scientist. 
Christiaan Huygens (1629-1695), had contnV 
uted notably. As early as 1666. when Hnygcn^ 
was brought to I'aris in anticipation of the estal> 
lishment of the Academy of Sciences, his clocks, 
after a decade of tinkering and refinement, were 
capable of a high degree of accuracy.** The alert 

" A. Brown, Jean Dominique Cassini iiiid nis icorld 
map of 1696, passim (to be used with caution); C. 
Sandler, op. cit., passim. The standard work on thi 
construction and history of the Observatoire de Paris h 
by C. Wolf, as cited in n, 3. above. 

See the works cited in note 11. Observations of t' r 
lunar eclipse of 28 August, 1635, had led Peiresc to th« 
conclusion that contemporary maps of the Mediterraxieaa 
based on Ptolemy's longitudes, were highly inaccnrate 
as regards its length. According to Chapin, in the artick 
cited in n. 9 above, the conclusion reported by Peiresc i' 
his correspondence is that the accepted length wi> 
excessive by 200 to 300 leagues, i.e., 600 to 900 wak^ 
Isis 48: 25, 1957. 

1' Huygens' correspondence, papers, and publishpi 
writings, especially the fforolof/ium (16.^8). and H ' 
Ingium oscillatorium . . . (1673), constitute the funda- 
mental sources for these developments. All are no» 
available in the great collection, (Euvres completes i.- 
Christiaan Huygens publiies par la Societe kollandmu 
des Sciences. 22 v.. La llaye, M. XijhoflF, 18Sg-lo.=i> 
cited hereafter as (Euvres completes. See esp. vols. 2-&, 
17-18, 22. passim. A reliable short biography ot 
Huygens in English is A. E. Bell, Christian Huygens amd 
the development of science in the seventeenth centmrx. 
New York, Longmans, Green, 1948. Brief suggestioiis 
regarding the invention, use. and success of Huyeen>' 
astronomical clocks occur in I.. .\. Brown. St,^ry ,• 
maps, 211 ff : R. T. Gould, The marine chronometer . . , 
27-30. For more extended treatment, see L. Ddo&sez 
Les sai-ants du XV H* siecle et la mesure dm irmfs 
passim, Lausanne, fidition du Journal suisse de borlogerit 
et de bijouterie, 1946, and J. D. Robertson. 77;.- e^ oiuhci 
of clock-work, London, Cassell, n. d. [1931 J. esp. ch. b. 7 
9. Though dealing less with theoretical, scientific df 
ments, the latter work is more thorough, and based oi- 
considerable use of original doctunents. 
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ronomers of the Academy, men like Adrien 
zoiit (1622-1691), and the Abbe Jean Picard 
!>20-1682), were quick to seize on the clocks as 
? means of improving the accuracy of a wide 
ige of astronomical observations. An even 
re pressing application in the eyes of those 
icemed with the improvement of navigation 
s the use of clocks on shij)l)oard for the de- 
mination of longitude. Had this proved feasi- 
, the application would, of course, have antici- 
:ecl by nearly a hundred years the success 
erved for the marine chronometers perfected 
Hngland and in France in the course of the 
:ond half of the eighteenth century. 

II 

D VI ring 1667 and 1668. members of the new 
ademy were busily planning an important pro- 
im of astronomical observations. To carry out 
ise which needed to be made overseas, pro- 
sals to send observers to such places as 
adagascar were under consideration.'* More- 
er, it so happened that the Academy's sponsor, 
ilbert. and its leading member, Iluvgens, had 
ig been interested in the problem of determining 
igitude at sea. As a result, from 1667 until 
ill after 1670, numerous attempts to find a 
lution tn this baffling question were made in 
ance. lK)th inside and outside the Academy. 
Irluygens' interest in the problem arose directly 
)m his invention of the pendulimi clock. Within 
fortnight of the completion of his first model 
December, 1656, he raised the question of the 
issible service of such a clock to navigation. 
wo years later, when his recently published 
^atise. the Horologhim. was bringing detailed 
lowledge of the new clock to the learned world, 
: and a Scottish collaborator, Alexander Bruce, 
irl of Kincardine, who had been in exile in the 
etherlands, tried their hands at a design suit- 
tie for use at sea. In 1662 this first marine 
xk, employing a short pendulum, was com- 
eted and given preliminary tests preparatory to 
trial on shipboard." 

^'Olmsted, his 34: 118-119, 1942. An early outline 
a general astronomical program for the Academy, in 
uygens' handwriting, and probably dating from 1666, 
in CEuvrcs completes 19 : 255-257. 
'5 Ibid. 2: 5, 109; 4: 68, 72, 151. For details of the 
arine clocks, 1662-1670, see ihid., 17: 164-182; 18: 
,24; 22: 174, 57^582, 586, 593-594, 604-608. Numer- 
is original sketches are reproduced. A tentative mise- 
i-point. based largely on the (Euvres computes, is in 
efossez, op. cit., 173-178. 



The first in a long series of such trials was 
made early in 1663 with clocks H uygens had had 
constructed for Bruce. The occasion was a voy- 
age made by the latter across the Xorth Sea to 
England. Weather conditions were quite un- 
favorable, however, and the trial was unsuccess- 
ful. Bruce and his colleague of the Royal Society 
of London, who had been informed of wliat was 
going forward, were not discouraged. During 
the course erf 1663 they managed to have the 
clocks tested on board the ship of Captain (later 
Admiral) Sir Robert Holmes of the Royal Navy 
on a voyage to Lisbon and return.** This was 
followed late in 1663 and 1664 by an even more 
exacting trial. Again the clocks were sent with 
Holmes, who was in command of a small naval 
squadron destined for the Guinea coast and, so 
Huygens was informed, Jamaica.^^ 

The principal political result of this voyage, 
chiefly through Holmes' high-handed seizure of 
Dutch trading stations in Africa, was the accelera- 
tion of the outbreak in 1665 of the second of 
England's seventeenth-century commercial and 
colonial conflicts with the Netherlands. The sci- 
entific results of the voyage were entirely pacific 
and at first seemed quite promising. 

The apparent success of the marine clocks 
during this extended trial, while not conclusive, 
greatly encouraged Huygens.'* Previously he 
had been rather pessimistic about the outlook be- 
cause of inequalities in the daily rates of going 

^•(Euvres completes, 4 : 274-275, 278, 281, 284-285, 

287-288, 290-291, 296, 304, 306, 318, 426-428, 431-432. 
443-451, 458; 17: 166-167, 193. According to Holmes' 
journal, the period the clocks were observed was 28 
April-4 September, 1663. 

Ibid., 4: 428, 443. Possibly Moray's statement of 
29 November, 1663, that the clocks would be sent to 
Guinea and thence to Jamaica was made in good faith. 
The secret object of Holmes' voyage, however, was lim- 
ited to support of English trade and traders in Africa 
against the Dutch. The widely disseminated statement 
that it was Holmes' squadron which, presumably after 
crossing the Atlantic from Africa, captured New Amster- 
dam from the Dutch in August, 1664, is false, as Holmes' 
journal proves. See J. C. M. Warnsinck, The legend 
of Holmes at New York, Mariner's Mirrour 22 : 238- 
239, 1936. 

" (Emires computes 4 : 432, 444 ; 5 : 284-285; 17: 
193-194, 230-234 ; 22: 174. On the origins of the Second 
Dutch War, 1665-1667, the fundamental discussion is H. 
L. Schoolcraft, The capture of New Amsterdam, Engl. 
Hist. Rev. 22 : 674-693. 1907, which first showed the 
primary importance of Anglo-Dutch conflicts of interest 
in West Africa and the contributicm to open conflict 
made by Holmes' seizure of Dutch trading posts on the 
Guinea coast. 
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of the clocks both ashore and afloat. Xow his 
confidence in ultimate success returned. Plans 
were considered for the manufacture and sale of 
the marine clocks under conditions which would 
secure his financial interests." 

In Paris, meanwhile, knowledge of what 
Huygens and his l^n^lish collaborators were at- 
tempting had become quite widespread. Indeed, 
the Dutch scientist himself early informed one of 
Colbert's influential advisers, the ])oet Jean 
Chapelain, of his hopes for the clocks. Subse- 
quently he reported the jirogress being made. 
The enthusiasm e\inced l)y Huygens about the 
performance of the clocks during Holmes' voyage 
to Africa seems to have determined Chapelain to 
see that some of their potential advantages were 
secured for France. By a variety of means, he 
strove to arouse public interest in the clocks as 
well as to have their inventor brought to France. 
In June, 1665, at a time when interest in the new 
marine clocks was growing in scientific and of- 
ficial circles, negotiations with Huygens were 
begun.*" 

During the same period. ])enduhim clocks which 
Huygens had had made in Holland for the 
Parisian amateurs, Carcavy and Montmor, were 
ready for delivery. One was of the marine type. 
Writing of it to Carcavy on August 20. Huygens 
noted: "This . . . [clock] will be of no Httle 
utility to your Company of the [East) Indies 
once the use of it has been begun. . . ." And, 
he added, having apparently come to a vital 
decision of his own, "this is what I shall work at 
as soon as I have come to France." ** In a com- 



CEuvres comf^lrlex 2-6: f<assiiii, contain much corrc- 
s])ondcnce on the latter Nubjeit. On tlic- siiccitic steps 
taken in Holland, England and France, see esp. 17 : 
175-177, and notes; 18: 7-9, 20, and notes. 

*° H. L. Brugmans, Le sejour de Christian Huygens 
a Paris el ses relations avec les milieux srientifiques 
fraii(ais . . ., 37-.V>. SO. 56. 50-60, Paris. Impressions P. 
Andre, 1935: A. J. George, A seventeenth century ama- 
teur of science: Jean Chapelain, Autuils of science 3: 
222-231, 1938; (EmTcs complies 2: 166. 181, 266 ; 5: 
110-112. 204-205, 222-223, 375. 397. French interest in 
Huygens ;it this time was in no sense narrowly utili- 
tarian. The fact tliat his work on Saturn aroused quite 
as much curiosity and emulation as did his marine clocks 
is worth remarking. 

"/Wrf. 5 : 438, 439-440; 17: 8-9. The importance at 
this period of Carcavy's position and influence ?i'.t-4-tij 
Colbert is shown effectively in the unpublished doctoral 
dissertation of hihii Miltnu Hirs( litleld. The Academic 
royale des sciences (1666-168J) : inauguration and initial 
problems of method. I'niversity of Chicago, 19.s7. 1 am 
indebted to the author for an opportunity to examine this 
promising study. 



petition which was to prove important to science 
as well as to navigation, it appeared that the 
French had won the first round from their English 
rivals. 

Ill 

The creation in 1664 of a notable overs«?as 
trading company, the Compagnie des Indes 
Orientales, marked the realization of a favorite 
project of Colbert for the strengthening of French 
commerce in the region of Madai^asc:ir and the 
Indian Ocean. Huygens" opinion of the jKitentia! 
value of his marine pendulum clocks to the na\-i- 
gations of the Company was not likely t'» ]>a-- 
unnoticed by Colbert, whose interest in naviga- 
tion and cartograj)hy, as previously indicated, was 
of long standing. Indeed. Colbert's formation of 
the .Academy of Sciences in If/i.^^-K//) was. in 
j)art, a response to the pressing needs of French 
navigation for the improvement of maps, the 
development of hydrography, and the solution of 
the problem of longitude. In this and other 
ways. Colbert gave an impulsion to nautical sci- 
ence in France which was to be felt long after 
his death in 1683." 

Initially it appears to have been the intention 
to test Huygens' clocks on a voyage t<> Mada- 
^^ascar. the East India Comi)any's ()ver>eas head- 
quarters during its early years. Thu> in \(ii^>. 
in the course of discussions among meml»ers of 
the nascent Academy about sending an obsen-er 
to the island in the interests of astronomy, the 
opportunity this voyage might afford for testing 
the marine clocks was not overlookefl. When, 
barely three weeks after the first meeting of the 
Academv (December 22. 1666 1. mtire precis* 
])laiis for the scientific expedition to Madrr^ascar 
were presented to the members by Adrien .Xuzou:, 
the trial of Huygens' clocks was specificalK- rec- 
ommended. It was perhaps no coinci<lence that 
Huvgens, having established hini-clf in Paris 
during the course of the previous year, was at liir 
time supervising the construction of three marinc- 

^- Cf. C. de la Ronciere, Histoire de la marmc fran^jw 
5: 410-417, 6 v., Paris, E. Plon-Kourrit. 1«>»-I«<.y: 
Didier-Xeuville. Les etablissements scientifiques <'«■ l a"- 
cieniie marine. Retue maritime et eoloniale 56. 57. 59. 

1K78; 62. 1879 : 66, 1880; P. Clement, ed . I.citr^s. »- 
striictioiis, ct memoircs de Colbert 3*, 4: passim, S v., 
Paris, 1861-1882. K. Meniain, La marine tic inicrrc j •■t, 
Louis XI r, Paris, Librairie Hachette. 1^37. is a!- 
pertinent. 
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type clocks wliich might be used for tliis purpose.-' 
As yet, however, fortune had not smiled on 
French efforts to develop maritime and com- 
mercial relations with Madagascar. Indeed, the 
East India Company, struggling to exploit the 
island's resources, was having to fight for its very 
existence.-'^ To a variet}' of adversities, those of 
war had been added. First in point of time and 
importance was the Second Dutch War (1665- 
](/)? ) between England and the United Nether- 
lands. This conflict, as already indicated. Cap- 
tain Holmes' African exi)edition had helped to 
precipitate. France, an ally of the Xetherlands 
since K)62. reluctantly declared war on l^ngland 
in January, 1666. Thereafter French maritime 
relations overseas l)ecame quite uncertain, those 
with Madagascar and the F.ast Indies suffering 
in particular. Across the Atlantic, local French 
successes in the West Indies were subsequently 
offset by English naval action in that area, and by 
the lo>s of the colony of .Xcadia in the north.-'-' 
The belated return of the latter to France in 1670, 
under the terms of the treaty of Breda of July 21, 
1667. which ended the war, was to provi<le the 
(ccasion for the little-known voyage and the sci- 
entitic observations with which this paper is 
extensively concerned. 

Whether the War of Devolution against .Spain, 
which followed in May of 1667, had any direct 
or indirect bearing on the delay in the pro])osed 
scientific expedition to .Madagascar, the docu- 
ments do not reveal. I'()s>ibly the wi^li to avoid 
ctmiplicating in any way the troubled affairs of 
the East India Company was, as has been sug- 
gested, a more important factor.-'" Or it may 
have been that the wartime preoccupations of 
Colbert, whose official approval of any expedi- 

-3 A. J. George, Tlie genesis of tlie Acadeiiiie dcs 
Sciences, Annals oj Science 3 : 385, IQ.^X; Olmsted, 
Isis 34: 118-119, 122 and note 53, 1942; Huygcns, 
CEur-res completes 19 : 256; 18: 9; 6: 129. Notes 7, 8, 9 
of the last reference are in error and should be dis- 
regarded. 

Charles W. Cole, Ciflhert and a century of French 
mercantilism 1 : 504-509. 2 v.. New York, Columbia Uni- 
versity, 1939. I owe this reference and the suggestion 
it Mipport- u> Mr. Hirschfield's disse''tation, referred to 
in n. 21, alx>ve. 

These and subsequent events are discussed in the 
standard histories of such authors as P. J. Blok. (j. N. 
Clark, E. Lavisse, and D. f)gg. The best general ac- 
count of French nlatinus with Mada(.'a--c;ir is in J 
Sottas, Histoirc de la i ompatjnie royale des hides Uricn- 
tales. 1664-1719, Paris, Plon-Nourrit, 1905. 

John M. Hirschfield in the dissertation cited in n. 21, 
above. 



tion involving members of the Academy of Sci- 
ences had to be obtained, served to delay authori- 
zation of the voyage to .Madagascar, and hence of 
the related testing of Huygens' clocks. In any 
case, the best that could be had in the circum- 
-stances was a more restricted trial of the clocks 
shortly before the Treaty of Aix-la-Chapelle of 
May 2, 16()8, ended the war with Spain. 

IV 

In the course nf 166,S and 1660, governmental 
and scientific groups in Paris were considerably 
occupied with the question of longitude. One 
reason was that several "discoveries" asserted to 
provide jiractical solutions to the stubborn jiroh- 
lem were presented to Colbert during these years.-" 
Among them was that of "Sieur Andre Reusner 
de Xeystett, of the Cerinan nation, formerly colo- 
nel of a Swedish regiment." Xeystett's proposal 
was referred to a special committee composed of 
members of the Ac.idemy of .Sciences, jilus ;i high- 
ranking naval oflicer, the famous .Mirab.im du 
Quesne, and Colbert. Althotigh recognizing some 
ingenuity in the "discovery," a kind of marine 
(Klometer to he installed in a ship's hull, the 
committee re])orted it (|nite imsuitable for use.** 
Fontenelle's tilten repealed statement that Ney- 
stett received 60,(XX) livres even before the trials 
t<,)ok place is imsn])ported by Colbert's account 
lK)oks and hardly accords with tiie minister's well- 
established reputation for shrewdness." 

The documents disclose tiie names of live men either 
intere.sted in or who put forward various "discoveries" 
during this period, viz., Van (iangel, Reusner de Ney- 
stett, Jacques (iraindorge, Nicolas Mercator, and Des- 
hayi-s, tile latter ilii(itly involved in the Acadian 

voyaue of 1670. On the lirsi lour, the most convenient 
source is (Euvres completes 6: 171-172, 200, 378-379. 

2" The full account is in the manuscript procts-verbaux 
of the Academy, Registres de I'Academie des Sciences 
(cited lurcaftcr as .\cad. Sci., HcRistres) 2: .?8-5.3, 
l()6H-l()6y. It is summarized in part in Giinres 
complies 6: 378, n. 1. The Ke>;istres reveal strikinnly 
the extensive discussions of problems relating to longi- 
tude and navigation in the meetings of the Academy 
during this period 

'^"\^. A. Urown, Sliiry of uuips, 21+-21.S, is a recent 
writer who relies on l'"ontenelle's somewhat amhiKU'ins 
account, Memoires de I'Academie royale des Scietices 
depuis 1666 jusqu'a 1699 1: 45-46, 11 v. in 14, Paris, 
172'>-]7.1?. (The pacing of the various printings of this 
set, ahlircN iati il hereafter as Mem. Acad. Sci., 1666- 
1699, varies cnn^iderahly ) 'I his is Hrown's authority 
for the assertion that Xeystett was ftiven a patent 
( hre^'cl ) on his invention, "sight unseen,'' and paid 6(J,(J()0 
livres in cash. I'he Academy's minutes, cited in n. 28, 
are free of any ambiguity: such a payment to Neystett, 
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For their own part, iiuinbers ni the Academy 
appear to have been jiretty well convinced that 
one of the best chances of solving the ])rol)lem of 
longitude at sea lay in the further improvement 
of the marine clocks. Thus in March, 1668, 
probably at Huygens' initiative, one of the Acad- 
emy's assistants, a M. Delavoye, was sent to test 
two of Huygens' clocks on board the flagship of 
an admiral of the French fleet in the Atlantic, M. 
de Beaufort. When, on March 29, with liostili- 
ties against Spain still in progress, Beaufort sailed 
from Brest with a small squadron for an attack 
on Corunna, Delavoye, together with his clocks, 
astronomical instruments, and written instruc- 
tions prepared by Huygens, was on board the 
Saint-Phillipe."> 

This time Huygens* hopes for success were 
high. Heartening news reached him as early as 
May 11. During a great tempest encountered by 
the fleet sometime in April, the clocks had not 
once stopped because of the storm. Writing to 
Colbert on June 22, a few weeks before the return 
to Brest, Delavoye ex])ressed confidence in the 
complete success of the clocks, which in his 
opinion were destined to prove of great utility 

or the issuance to him of letters-patent, is conditional 
upon the successful demonstration of his device before 
the royal commissioners. This is the import of the less 
explicit statement made by the contemporary secretary 
and historian of the Academy, J. B. Duhamel, Rci/iac 
scientiarum Academiac historia. 42^44, 2nd ed., Paris, 
1701. The only payment to W'>>tett recorded in the 
orticial accounts of Colbert's othce, Cmtif'tcs dcs Initimcnt.s 
du roi sous Ic rcqtic dc Louis A'/C, ed. J. Guiffrey. 1: 
279, 5 v., Paris, 1881-1901, is dated 27 August, 1668, 
about three months after the rejection of the invention. 
The entry reads: "To M. Reusnier [sir] for bavinp come 
here from Germany and Holland bringing various ma- 
chines . . . 3000 [livres]" — a considerable sum for 
that day, and indirect evidence of the high valuation 
placed by Colbert on the solution of the problem of 
longitude 

3" Auzout to Oldenburg. 17 March, 1668. Royal Society 
of London, Guard Hi>oks, A, 21; CEinrcs completes 6: 
200 ; La Ronciere, op. cit. 5 : 474-475 ; G. P. Depping ed.. 
Correspondence administrative sous le r^gne de Louis 
XIV 4: 567. 4 v.. Paris, 1830-18.=;5. Delavoye ( ? - 
1684), sometimes referred to as La \'oye-.\Iignot, and 
described as an astronomer and engineer, was named an 
eli't'e of the Academy of Sciences in 1666. Although 
details of his first voyage with Beaufort are scarce, it 
need not be confused with that to Candia as is done hy 
Huygens' editors, CEuvrcs completes 6: 187, n. 8; 281, 
n. 12. The instructions i)re]iared by Huygens were pre- 
sumably those of 166.S first issued in Dutcii, and later 
published in Royal Society, Philosophical 'I rnnsiiitiiDis. 
10 May, 1669. These instructions are reprinted in 
(Eutres completes 17. 



both to navigation and in the construction of im- 
proved marine and "terrestrial" maps.-' 

In the end, however, careful examination oi 
the records of the voyage produced a ditferent 
impression. The results, Huygens was force*! 
to admit, were quite unsatisfactory. Mechanical 
faiihs in tlic clocks were partlv to hliine. he cnn- 
chuled. But, he alleged, Delavoye had handle<i 
the clocks badly and thus contributed to their 
failure. For a time Delavoye was under a cloud. 

Huygens was not seriously discouraged. To 
protect his invention against encroachment, he 
pleaded with Colbert for a trial of the mechani- 
cally im])roved clocks by a genuinely cotnjjetent 
person on a long weanic voyage. This plea was 
only partially successful. What was authorized 
was not an extended voyage in the .\tlantic. but 
rather one in the Mediterranean from Toulon t-.- 
Crete with a French expeditionary force un<ler 
Beaufort for raising the twent>'-\ ear-i <\<\ Turki.^h 
siege of the Venetian stronf^liold of Candia. 
Moreover, custody of the single clixk eniploye i 
was confided to Delavoye. Having lieen rein- 
stated in Colbert's good graces, he was apparent! , 
on l)oard Beaufort's Hagship, Lc Monarquc, when 
the exi^'dition weighed anchor on or about June 5. 
1669. At the end of September — possibly a little 
later — Delavoye returned U\ Touton." 

The results of this second voyage seemed en- 
couragingly good. The clock had stood up well 
against the vibration caused by the ship's gun- 
fire; even under the shock of the explosion of .i 
near-by vessel, the Sainte-Cathcrinc . it had no: 
stopped. Further ground for Huygens" optiniisn. 
was provided hv the determination of the difTer- 
cnce in longitude from Candia to Toulon with ar. 
apparent error of not over five or six leagues. 
Such an error was normally made by pilots ir. 
their reckoning of position after two Javs* sail- 
ing. Yet, on the return voyage, Delavoye's ship 
had been at sea from 22 July to 29 September 
without sight of land. Everything hinged, "f 
course, on the accuracy of Delavoye's observation^ 

CEuvrcs completes 6 : 218, 226. Delav(jye'> letter 
written from "Vignes" (Vigo?), is known only ir<.im tht 
copy in Huygens' hand printed in this work. 

^'-Ibid. 6: 379; Depping, op. cit. 4 : 567-568. 

"Depping, he. eit.; (Euvres completes 6: 378->^3^ 
501 ; La Ronciere, op. cit. S : 280-295, the latter a clcr 
general account of the history of the expedition. Ti- 
single clock employed was apparently one Delavoye hi'l 
arranged to have made for Beaufort at the latter's rt- 
(|ucst sometime after the expedition of 1668. Presufn- 
ably the mechanically modified clocks Huygrens wa* f-- 
paring in Paris were not ready in time. 
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and the integrity of his journal. Huygens did 

not see how the latter could have l)een falsified 
although he did raise the question.^* Late in 
October, with his doubts on this score apparently 
satisfied, he reported that the news of his clock 
since its return from Candia continued to he very 
good. Delavoye was completely rehabilitated and 
roundly praised. To Huygens, the long oceanic 
voyage he had previously urj^ed Colbert to au- 
thorize now seemed even more necessary than 
before.*' 

V 

For more than two years the astronomers of 
tlie Academy of Sciences had been busily formu- 
lating plans for various overseas scientific expedi- 
tions, that were originally intended for Madagas- 
car being the earliest in point of time.*" Quite pos- 
sibly the recommendation of suitable occasions for 
the testing of Huygens' marine clocks had, during 
this period, been requested of them. The fact 
that the official report of the Acadian voyage of 
1670 was made directly to the .\cadeniv strongly 
suggests such a relationship.'' Conceivably it 
was one which existed at the time of the trials 
made with Beaufort in 1668 and 1669. Unfortu- 
nately, the scanty records which have survived 
permit no unequivocal answer. This is equally 
true of the more iniport;uit problem of the origin 
and history of plans which called for sending 
Huygens' clocks on tzco long voyages, the one 
presumably westward to Cayenne, the other south 
and east to Madagascar and the Indian Ocean." 

I'lans ff)r testing the clocks on an eastern voy- 
age were rapidly i)erfected at the end of 1669. 
Royal policy, it so happened, provided a unique 
nj^portimity. .-X large naval s(|ua<lr()n under 
Jacob Blanquet de la Haye, "Lieutenant General 
of the King in Madagascar and the Indies," was 
on the point of .sailing on a three-year crui~-c in 
the r^on of Ceylon, India, and the Dutch East 

3* Cf. Huygens' memoir, Sur I'Essay dcs Horloges 
siir Mer par Monsieur la V'oye dans le Vaisseau de 
Monsieur do Beaufort au voiage de Caiidic en 16()9, 
(Euz res complete.'; 6: 501-503; al.so 6: 50(); 18: 6.?3-635. 
The account of this voyage published in the Hnrohniium 
oscillatorium (1673) has been reprinted, with French 
translation, in (Emres completes 18. For the text and 
translation of the relevant ii;i-.>age, see pp. 116-119. 

'^Ibid. 6 : 379, 486, 514-515. 

••For these and otlier developments from wliicli the 
expeditions of 1671-1672 to Uraniborg and 1672-1673 to 
Cayenne ultimately emerged, see Olmsted, I sis 34: 117- 
121, 1942. 

^" For the details of the report, see below, sec. XI. 
8* See below, p. 621 and n. 47. 



41 • 




.\lAi- 1. The .Atlantic coast of France. To illustrate the 
njovcments of the Saint-SibasHen. May 1-14, 1670. 
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Indies as one phase of French strategic disposi- 
tions in anticipation of future hostilities with the 
Dutch. Since May. 1(')69, the squadron had been 
fitting-out at Rochefort (map 1). Subsequently, 
on 3 December. De la Haye was officially named 
to the command of this "escadre de Perse." The 
same dav, at C olbert's order, Delavoye, descriljed 
in the official entry as a "scientist ordered to the 
East Indies for the trial of the pendulum clock 
for the [determination of] longitudes," was paid 
a stipend of 600 livres for the next four months, 
plus an additional 300 livres to cover the costs 
of transporting himself and his instruments to La 
Rochelle. Huygens' wish for the rigorous and 
sustained testing of his clocks on a long voyage 
at last seemed on the point of fulfillment.'" (It is 
surprising, in view of previous mechanical difficul- 
ties with the clocks on shipboard, that a competent 
horologer familiar with the construction, main- 
tenance, and repair of such instruments was not 
assigned to this vovage or to any of the later 
voyages on which the clocks were to be tested.) 

Delavoye, however, seemed unable to stand his 
new i)rospects and temporary pros])erity. His 
funds he complained were quickly "eaten up" ; 
shortly he was dunning Huygens for more. The 
previous intimations of personal iiistal)ility and 
untrustworthiness became unmistakable. As a 
result this jrtpon, as Huygens described him, was 
relieved of his assignment.*" 

With the departure of De la Haye's squadron 
imminent, a replacement had to be found at once. 
Although the evidence is inconclusive, the col- 
laboration of the Academy of Sciences in meeting 
this situation was apparently recjuested. In any 
case, on March 10, 1670, Colbert could inform 
his cousin, Colbert de Terron, the royal intendant 
at Kochefort, that "the .Academy of Sciences" 
had chosen one of its assistants to go to the East 
Indies "to make various astronomical observa- 
tions in connection with others which are to be 
made here [in F'aris], and to test the clocks which 
have l>een constructed for the determination of 
longitude at sea. . . It was the King's wish 

^9 Sottas. <'/>. ( it.. 43; Clement, Leltres . . . de Colbert 
3: 442 aiul n. 1. 461-470; 5: 478; Guiffrey, Comptes des 
hdtimcnts . . . 1 : col. 379. 

■•"CEtn-w completes 7: 26-27. 

*i Clement. Lettres . . . de Colbert 5 : 294. The 
phrase "horlopes et pendiiles" in the text is probahly an 

error in wriiiiii; "liorIoL;cs a pcndule." Cliarles Colbert, 
seigneur de Terron (1618-1684), a man of influence, was 
from 1666 to 1674 the intcndent general in charge of all 
naval affairs relating to the Atlantic coast of France and 
to French fleets in Atlantic waters. 



Colbert added, that the assistant. Jean Richer, 
and his aide. Meurisse, make the voyage on boarii 
a ship of the royal squadron which was soon t" 
sail for the east. Thus the Academy's earlier 
[)lan for a scientific expedition to Madagascar 
was not only suddenly revi\ eil Imt seemed on the 
verge of being carried out. The replacement i? 
Delavoye as custodian of Huygens' clocks by a 
rising young astronomer, Richer, was apparent!) 
the decisive factor in this develnpment.*- At the 
last moment, however, something went awr): 
instead of Madagascar and the Indian Ocear.. 
we shall find Richer and Meurisse journeying ir 
oliscuritv westward to Xew England and Acailia. 
Small wonder that an (xcasional scholar shouj' 
express annoyance with a voyage to the Eas 
Indies which somewhat incomprehensibly wir,'i> 
up in Acadia.*^ 

VI 

Richer and Meurisse were apparently able 
prepare for the journey quickly. According t- 
Colbert, their luggage and instruments had 
Paris about a week prior to his message of March 
10 to Colbert de Terron. Xot later than 
March the two observers were themselves at 
Rochelle. On the day of the vernal equim-v 
Richer found time to measure the height of tht 
tides in the liarbor. Ju^t eight day- later. t!ir 
"Persian squadron" sailed from 1^ Rochelle i-:. 
its long and dangerous mission.** Despite all t?.' 

Guiffrey, Comptes des batimenfs ... 1: col. 47' 
I- mtains the interesting entry : ".^ .Xpril 1670. To Si.->r. 
maker of mathematical instruments, for various instru- 
nicMits which by our order he has furnished M. Rkbcr 
whom we are sending to the [East] Indies to make v<r« 
astronomical observations, 70# [livres] lO*." Me^n^v 
(or Meurice) has been identified only as Richer"* a> 
sistant from 1669 to 1673. He died at Cayenne in 
latter year. On 20 February, 1670, Richer bad hrt». 
paid 336 livres as compensation for experiments an' 
astronomical observations made on behalf of the Ac»>- 
cmv of Sciences during the latter part of 1669-1(31^" 
J hid. 1: col. 270. 

«»E.g., by C. Wolf, Histoirc de VObservatoirt «• 
Paris . . ., 142-143, after quoting various seeniin;S 
contradictory statements found in contemporary dors- 
nieiits. 

** Clement, Lettres . . . dc Colbert 5: 294-295; Jca 
Richer, Observations astronomiques et physiques jj:t''i 
en t'isle de Cdienne, 89 (separately paged), in 
Acad. Sci., 1666-1699 7 (1), edition of 1729-1733: S.tav 

ofy. cit.. 43. Subsequent citations of Richcr's meir-'.' 
will appear as Ohscrf. de Caieune. as found in the r.;- 
tiun .md volume of the Academy's Memoircs given re 
De la Haye's squadron reached Madagascar 23 N - 
vcniber, 1670. 



Copy hgh led material 



DL. I04, NO. 6, 1960] VOYAGE OF JEAN RICHER TO ACADIA IN 1670 



621 



reparations which had been made. Richer and 
feurisse were not aboard. The scientific ex- 
t'lition to Madagascar was off again. What 
;ul ha])i)fno<I to prevent it? 

CJne ostensible explanation is provided by a 
[•I)ort which Colbert de Terron sent to Colbert 
II 3 April, five days after the departure of De la 
lriye'*s squadron. After discussinfj a variety of 
latters, the intendant laconically informed his 
hief of Richer's situation in these terms: 

M. Richer's clock [clocks?] arrived here after the 
eparture of the Persian si|iia(lron. I think it will be 
ecided to send him to Acadia. It is a voyage from 
ast to west during: which he will be able to make 
is experiments; and, if he returns in time, it will 
e poj>sible for him to embark on Lc Breton | for the 
Last Indies] in October.** 

Yet it is possible this statement conceals more 
han it discloses. We know nothing of the clock 
r clicks which were late in arriving. We won- 
der whether Richer's equipment, which had ar- 
ived in ample time, did not include others which 
ould have been made to serve on the outward 
oyage, the cl(Kk(s) in question being forwarded 
ly a later ship, such as Le Breton. Further, what 
lelayed the arrival at La Rochelle of this par- 
icular clock, and what made it so vital to Richer's 
iiission ? Finally, why should Richer's destina- 
ion be a matter at this late stage for De Terron 
0 decide? What lies behind this statement to 
X)lbert? 

Certain elements in this situation can be dis- 
enu-d, tliough not as clearly as one would like, 
•lost important are the indications that various 
ersons of influence, De Terron among them, had 
easons to prefer that Richer be sent on a shorter, 

i-terly voyage, rather than on the voyage to the 
iidiaii ( )cean in replacement of Delavfivc. .A 
oyage from east to west would, for one thing, 
nmediately provide substantial, cumulative dif- 
■rences in longitude. In testing Huygens* ma- 
ine clocks, this would he an obvious advantage 
s against a voyage whose orientation would be 

Colbert de Terron to Colbert, 3 .April. 1670, Riblio- 
leque Xationale (hereafter piven as H. X.), Melanges 
e Coll>ert 176: fol. 57 7-crso. Tlie pliotostats of this 
:)rrespondence were obuined from the collections of the 
ibrary of Congress. Their loan is gratefully acknowl- 
iged. Whether De Terron meant one clock, or more 
an one (he writes "la peiidule de M. Richer ') is not 
ertain in the li>.;bt of statements he makes elsewhere, 
ee below, n. 50. 



primarily from north to south.**' Furthermore, 
the results obtained would be known nearly a 
year sooner than those from a voyage to Mada- 
gascar which would require nearly eight months 
for the outward passage alone. 

These or comparable reasons for sending Richer 
on a voyage west were boimd to appeal strongly 
to the astronomers of the Academy. For some 
time past, Cayemie, rather than Madagascar, had 
been emergfing as the preferred destination for the 
ni,-ijor overseas astronomical e.\pedition deemed 
necessary to the furtherance of their observa- 
tional program. As early as May, 1669, Huygens 
was writing of observers about to be sent to 
"America." But by .September of that year, 
Cayenne is the specific destination he mentions 
to his correspondent in England. Furthermore, 
by January of U)70 it has become a question of 
"our voyagers for the trial of longitude in east 
and west . . ." (my italics). Richer and Meu- 
risse. moreover, are official!) described at this 
time in C'olI)ert"s account books as "mathema- 
ticians designated to go to Cayenne to make 
astronomical observations of utility to naviga- 
tion." 

In order to make the sjiecific observations en- 
visaged by (i. D. Cassini and others concerned in 
planning this "Brazilian expedition," Richer and 
Meurisse woidd need to sail from France during 
the autumn of 1671 or early in the winter of 
1672." If they accompanied De la Haye's squad- 
ron to Madagascar and the Itidian Ocean what 
assurance was there that they would be back in 
time? Given the recent state of communications 
with this remote region, the prospects must have 
seemed slim at best. 

Clearly, the astronomers of the Academy had 
grounds for intervening in the matter of Richer's 
destination. That they did so, either directly or 
indirectly, there is no evidence. The prestige of 
Cassini was already sutiticient to enable him, had 
he so decided, to make representations person- 
al]\ t(i Colbert. And, indirectly, there was the 
matter of the readying in Paris of one or possibly 

*«This aspect of the question was first called to my 
attention by a geographer and colleague, Professor 

Homer Aschniunn. I am indebteil to him lor a nnmher 
of helpful suggestions about sonie of tlie later iiurtions 
of the paper. 

"CEuires computes 6 : 427-428, 440, 486 ; 7: 4; 
Comptes des hdlimenls ... 1: col. 476. 

(Ireatest urgency attached to the proposed observa- 
tions of Mars, which in the fall of 1672 would, after an 
interval of about fifteen years, be at the point in its orbit 
nearest the earth. C}., Olmsted, Isis 34: 121-122, 1942. 
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two of Hin gens' marine clocks for Richer to use. 

It is tempting to infer that members of the 
Academy had a hand in making certain that 
"unavoidable delays" kept "M. Richer"s clock" 
from reaching La Rochelle until after the depar- 
ture of Do la flayc's s(|nadr(in. Had Huygens. 
fur his part, wished to prevent any such machina- 
tion — assuming there was one — he could have 
done nothing personally to counter it. Late in 
January or in February, he had become seriously 
ill and for many months thereafter could accom- 
plish virtually nothing. Indeed, sometime during 
September or October, lie rctunu'd to Holland to 
convalesce for an additional nine months.*® 

De Terron, being on the scene at La Rochelle. 
was obviously in the most favoral)Ic position to 
encourage or to eflPect a last-minute change in the 
plan to send Richer to Madagascar. He appears, 
moreover, to have had a specific reason for favor- 
ing such action. This is at least implied in a letter 
of 14 April written to Colbert: 

I have already had the honor to write you that 
Richer will embark with his clock [clocks]? on the 
Saint Si'biistini for Acadia. Dcshayes will also sail 
on the same vessel with the instrument that he has 
made in Paris. It is to be hoped that from the 
contact of these two men, who are embarking on 
good terms, knowledge will result with which you 
may be satisfied."" 

To what extent, one wonders, was the situa- 
tion revealed in this communication purely fortui- 
tous? Colbert, to be sure, must have had some 
idea of what was impending and evidently inter- 
posed no objection : i^ossiblv he had some part 
in the arrangement. Yet, in view of De Terron"s 
previous relations with Deshayes, it seems prob- 
able that any initiative would be likely to come 
from the intendant rather than the minister. 

Deshayes is a distressingly obscure figure.^' 

(Euvres completes 7: 9-10; Brugmans, op. cit., 67. 
No letter written by Huygens between 22 January and 

15 October, 1670, is known. 

so Colbert dc Terron to Colbert. 14 April, 1670, B. N'., 
Melangis <le Colbert 176: fol. 91 Trr.vo. Asain, as in 
the letter of 3 April quoted above, Colbert de Terron 
writes "la pendule," a further use of the singular form 
which adds to our uncertainty since, as we shall see, 
Richer unquestionably carried t^co clocks with him on 
the Aca<liaii vcjyage. 

Careful iiK|uiry has failed to elicit any bioKrapliical 
details coiu-erning Deshayes, Until specific information 
can be found, the temptation to identify him with or 
relate him to the Jean Deshayes who was a member of 
a I-'rciii li scientific expedition of 16.S1-16S2 to ( ioroe 
and tlie West Indies, and who between 168.5 anil his 
death at Quebec in 1706 was twice in Canada, where he 



He has been described as an impoverished pr»- 
fessor of tn<ithematiqucs at Rouen wlm yrew tire**, 
of trying to conduct courses to which no o-e 
came, and instead attempted to hnd a market i r 
a "discovery" which he claimed to have mad^ 
concerning the determination of longitude. T' 
this end he apparently informed De Terron quite 
fully of his proposed method sometime during 
1669. De Terron, who was himself interested in 
the improvement of navigation, and well aware "f 
his cousin's preoccupation with the subject, must 
have been favorably impressed." At least he 
sent his new jirotegc to Paris to wait on the 
minister. Colbert in turn passed Deshayes cu 
to the Academy of Sciences for interrogation. 

At the first autumn meeting of the Acad«r.> 
for the di.scussion of ([uestions of itiatlu'ntatiqih^ 
on October 16, 1669, Charles Perrault, ControUur 
des Batiments, informed the members of rJos 
matter. Deshayes, he said, had represented to 
M. Colbert that he had foimd an exact meth".', 
for the determination of longitude at sea. Thr 
minister had therefore asked Deshayes to present 
bis method to the Academy. Recalling their 
experience of the preceding February with > 
certain Jacques Graindorge, the prior of Cuky 
in lower Normandy, who was likewise a legac)' 
from Colbert, the members must have l»een pre- 
pared for the worst. What they heard frirm 
Deshayes was probably better than they haA 
anticipated.*' 

did important cartographical work, must be resistei' 

However, dates alone do not rule out either the pn«-:- 
bility that Deshayes and the better known Jean Deshavfi 
were one and the same man, or that tliey may have hetr 
closely related, e.g., father and son. 

"* Didier-Neuville, Les ^blissements scientifiqurf <V 
I'ancienne marine . . .. Kn tic maritime rt r(>/,i«iii/.- 62 
459-460, 1879. In a letter of 21 April, lt)7l), to CoIVr-. 
B, N., Melanges de Colbert 176: fol. 105 :vr.«,.. i - 
Terron indicates a hope to see a school of "hydrograph'; 
et pilotage" established at La Rochelle, in part to nair- 
tain the morale of young naval officers by kcei>iiig dxr 
busy while in port. MathSmatiques at this period eir- 
braced astronomy, navigation. meclianic>. optics, etc a> 
well as geometry and the other branches of niatbeniatic^ 
narrowly defined. 

Acad. Sci., Registres 5 : 184 ff., 1669. under date ot 
16 October. The rumor which had reached Oldetibnr: 
in F.ntiland as early as 6 May. 1669, that the .•\cader.' 
on behalf of the king, had already offered Deshaye 
160,000 livres for his discovery, (Euvres complHcs f 
427, is reminiscent of the exaggerations which gathem! 
around Neystett in this same period. It reinforces prtn- 
ous indications of the serionsness of ofl'icial and popcli-' 
interest in the problem of longitude and of the larje 
rewards currently talked about. Graindorge was (-v 
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The method proposed was in no sense original, 
consisted of finding the longitude of a given 
nt by means of the observation of the distance 
m the moon to the sim l)y day, and from the 
on to a star by night; in short, by the method 
"lunar distances." However, as the members 
the Academy rightly insisted, the state of 
'onomical knowledge in 1669 did not ]>ermit 
construction of sufficiently accurate tables of 
movements of the moon. In consequence, 
longitudes determined by this method would 
seriously in error. Huygens' opinion, more- 
r, was that Deshayes knew less about the 
thod he was putting forward than others who 
1 previously proposed its use.'* 
"o the oljjcctions formulated against his pro- 
al. Deshayes returned written answers which 
•e discussed by the Academy at the meeting 
23 October. Thereafter an unfavorable report 
the practicability of Deshayes' proposition was 
mitted to Colbert." 

'he matter evidently did not rest there. For 
thing, while still in Paris, Deshayes had 
cred "two large instruments, each of a diame- 
of two feet, and made by a certain Rousselot 
) lives in the faubourg Saint-Germain" — ^at 
JSC suggestion and at whose expense it is 
lossible to .say.'" In the second place, De 
ran could hardly have announced to Colbert 
\pril. 1670, that Deshayes was soon to embark 
Acadia unless tacit consent to a trial of his 



he "longitudinaires" of 1668-1669 referred to above, 
7. The prod's-'crhotix of the Academy deal at 
th with the episode in which he was involved: 
istres 3: 261-272 (20 February, 1669), 273-278 (27 
Tiary. 1669), 279-282 (6 March, 1669), 1668-1669. 
.atin memoir of 39 pages submitted to the Academy 
ained not only a method for longitude which, ac- 
ing to Huygens, was based on the assumption of 
thing sought, but also a "perfect meteorology," the 
cause of the wind and tides, whether the earth or 
turns, etc. — views which Huygens alleged were 
Irawn from (iraindorge's "astrology." 
(Eii't rt's ciiiiif^lt-lcs 7: 4. 

Acad. Sci., Registres 5: 184-190 (16 October), 
197 (23 October), 1669; and cf. CEuvres computes 

33. 534. 

(Juoted by Didier-Neuville, loc. cit.. n. 52. above, 
I a letter of 14 April, 1670, by a naval engineer, 
siac de Sainte-Colombe, who saw Deshayes — as well 
Jcher — at La Rochelle, and judged him a very sensi- 
person, though doubting the probable success of his 
lod for determining longitude. The nature of 
layes' "instruments" is entirely unknown. That they 
esented a crude form of sextant or octant of two-foot 
js is not impossible. But why should this have made 
I "large"? 



method had previously been given. The idea of 
having Richer and his assistant sail on the same 
vessel seems most likely to have been De Terron's. 
Could this have been the decisive clement in the 
"delay" in the arrival of Richer's clock at La 
Rochelle the previous month? 

An additional factor in determining the in- 
tendant's action may have been the attitude of 
the commander of "the Persian squadron," who 
was openly contemptuous of Richer's mission and 
reluctant to accord this accredited representative 
of the Academy the facilities and personal recog- 
nition stipulated by Colbert in his letter of 10 
March. If the reports of the naval engineer, 
Massiac de Sainte-Colombe, based on conversa- 
tions with Richer at La Rochelle are to be trusted, 
De la Haye's attitude and actions boded ill for the 
trial of Huygens' clocks. How far this situation 
influenced De Terron in sul)stituting the Acadian 
voyage, we shoidd like to know. Possibly one of 
the functions of this brief journey to North 
America was, in De Terron's eyes, to keep Richer 
suitably employed until he could be sent to Mada- 
gascar with a more sympathetic and cooperative 
commander. For, as he indicated to Colbert on 
3 April, if Richer got back from Acadia in time, 
he could proceed to the east on board Lc Breton 
in October. A "delay" in the arrival of Richer's 
clock (s) until after the departure of the East 
Indian squadron may, for the added reason of 
De la Haye's attitude, have appealed to De Terron 
as serving the legitimate interests of all parties.*' 

VII 

However informative the apparent reasons for 
Richer and Meurisse not being aboard when De 
la Haye sailed in March, 1670, the change in their 
destination is not what gives the episode its 

Cf. Didier-Neuville. loc. cit., n. 52, above, who bases 
his conclusions on the extant letters of .Sainte-Colombe; 
Clement, Lettres . . . de Colbert 5 : 294; De Terron 
to Colbert, 3 April, 1670, loc. cit., n. 45, above. Colbert's 
stipulation regarding Riclier was that he should not only 
receive all the commodites which his mission required, 
but be given a place at the captain's table as well — a 
source, perhaps, of some of De la Haye's apparent 
resentment. The continued resolution to send Richer to 
Madagascar, despite the possible consecjuences for the 
projected 1671-1672 scientific expedition to Cayenne on 
which the Academy planned to send him, is a point of 
some interest. One would like to know the source of 
the apparent pressure. Did it result from an inclination 
on the part of Colbert and/or his cousin, to give top 
priority at this point to scientific enterprises which were 
centered narrowly on the solution of the problem of 
longitude at sea? 
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primary interest for the history of navigation. 
Rather it is the decision to send Deshayes with 
Richer on the same vessel. An early voyage 
during which it was intended to test the two 
principal methods by which the riddle of longi- 
tude at sea was ultimately rcsoh ed would, by its 
very sinj,ni]arity, command the historian's atten- 
tion. This would still be the case even if chance 
had played a larger part than we now think in 
bringing Richer and Deshayes together at La 
Rochelle. 

De Terron, once the decision revealed in his 
letter of 14 April to Colbert had been reached, 
was inclined to gloat at the prospect of having the 
two men test their respective methods on board 
the same vessel. For, as he subsequently wrote 
the minister, "one will provide the best possible 
check upon the other." ■ * 

Just what considerations had determined De 
Terron's choice of ship and destination for his 
two "longitudinaires" is not clear. .As it haji- 
pened, other posibilities than the Saint-Scbasticn 
and Acadia were open to him. Three royal ships 
were at La Rochelle awaiting favorable weather 
before .sailing for destinations in French North 
America. The Gcdcon was for Quebec, carrying 
back to Canada the famous intendant, Talon, Le 
Sigournois was sailing for Plaisance with the 
governor-designate of Terre Neuve (Newfound- 
land) aboard. Lastly, the S'aint-Scbastien was 
scheluled to go to New England and Acadia with 
some infantry, a military engineer, and — most 
important of all — Hector D'Andigny, Sieur de 
Grandfontaine, a naval captain who had recently 
been named plenipotentiary of Louis XIV for 
the belated surrender of Acadia by the Enf^lish 
under the treaty of Breda of 1667, and civil and 
military commander in the province as well.*^ 
Possil)ly the date at which the last-named vessel 
was expected to return to 1^ Rochelle was a 
factor in De Terron's decision. 

Stormy and changeable weather held the Saint- 

Colbert de Terron to Colbert, 1, May, 1670, B. N., 

Melanges de Colbert 176: fol. 127 irr.to. 

The details are in the (iispatclics of Colbert de 
Terron to Colbert, B. N., MelaiiRes de Colbert 176: 
passim, and, to a lesser extent, in Colbert's letters to the 
former in Clement, Letires . . . de Colbert 3*: passim. 
The King's order to ' irandfontaiiie to command for 
three years in Acadia under the royal governor and 
lieutenant -governor in Canaila. at the tiiTie the Sieur de 
Courcelles, was dated 20 February, 1670. Paris, 
Archives de la Marine, B-, 10-12: fol. 10-11. Grand- 
fontaine remained in Acadia until 1675, when he was 
recalled. 



Sebasticn at La Rochelle all through April. C>ri 
the first day of May, however, De Terron 
able to inform Colbert that her captain. I^ 
Clochetrie, expected to sail at once. Ten dap 
later word had been received that the ship Ya>\ 
put in at Belle-Ile (map 1 ) after a hea\-y storm 
"without further incident.""" What inischance 
was thus alluded to we do not specifically know. 

In all probability Richer observed the latitu«ic 
of Belle-lle on this occasion.®^ Assuming the 
observation's) to have been made at the islanil- 
principal town and port. Le Palais, whose latitude 
is approximately 47° 21' 35", Richer's figure <i 
47° 21' is surprisingly good — well w ithin tl - 
limits of accuracy of ± I' characteristic of tlK 
best work during the early 1670's — ^the jieriod (.•f 
the gradual introduction of "telescopic sights" an-! 
of noteworthy improvement in the knowledge of 
refraction and parallax.®- 

•0 Colbert de Terron to Colbert, 1 May, 1670. 11 May. 

1670, B. N., Melanges de Colbert 176: fol. 127 tw. 

153 xrrso; CEuzrcs completes 7: 27. Chad'^an de U 
Clochetrie (the orthography of the name vanc> cira- 
siderably ) was a "capitaine de fregate" from 1666 to 

1671, becoming "capitaine de vaisseau" in the latter year 
He died in 1696. The Saint-Sebastien, which he oxr.- 
manded in 1670, was listed as 250 tons burden' and l* 
caimon. In 1664. when she served as \-ice-admira!- 
ship in a fleet which went to the West lufiic^. the n ■ ■• 
Si-bastien carried a total of 153 crew member^. soWitr- 
and passengers. On a voyage to the same area in loH 
the total "equipage" was 120, viz., 20 "officers marinierj." 
60 sailors, and 40 soldiers. S. L. Mims. Colbert's ll'fsi 
India policy. 86, New Haven, Yale University, 1912, Yale 
Historical .Studies 1 ; Memain, op. cit., 92u. 

This observation is known to me only by a letttr 
of 16 December, 1679, from Jean Picard to J. D. Cas<ia 
Observatoire de Paris, Manuscrits, B. 4. 12, in •wrhi''!' 
there is a reference to "the elevation of the pole 
served at Belle Isle [sic] by M. Richer of 47'' 21'." 1 1-- 
sibly Richer was at Belle-Ile on some occasion after I '■•7' ; 
yet no reference to astronomical observations made 1" 
him subsequent to 1673 has been noted. In that year he 
returned from his two-year expedition to Cayenne, a-'d 
indicative of changing times, was shifted from the sem-r 
of the Academy of Sciences to that of fortification.* i' i 
military engineering under the celebrated \~auban. Tlu: 
he visited Belle-Ile in this capacity, and made an a>tr.- 
nomical observation or two on the side, is a po^^ibll"> 
but only that. 

Surprising accuracy was achieved at tlii^ time r 
observations made by astronomers of the Academy, k 
accuracy twentieth-century commentators sometiroe> t: . 
hard to accept. (This accuracy was likewise typical 
the work of certain conservative astronomer? ''.kf 
Heveliii^, who continued to u^e large iiu.idr.mts " 
did not have the advantage of "telescopic 5ighu.'"» -V" 
parently the nature of traditional instruments and t 
conditions of observation had long required and bttr. 
productive of greater keenness of vision and oi»enir 
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11 May 14 La Cluchetric wrote De Terron 
1 Helle-Ile that all was well and he was ready 
tut to sea again.**' Nevertheless, in one re- 
t disaster had already struck. The heavy 
w encountered by the Saint-SebasHen out of 
Rochelle had resulted in serious damatje to 
clocks with which Richer had been entrusted. 
>re the storm abated, both had stopped. In 
tion, one clock seems to have suffered a fall 
been more or less ruined. Neither was 
n in operation at any time during the outward 
he return passage.'* 

e Terron's great hojjcs for the voyage had 
in part been dashed almost within sight of 
French coast. His e.\pectations in regard to 
hayes' success must in the end have proven 
illy illusory. But here the sources afford us 
'nrther aid, no trace of Deshaves or of the 
rvations he may have made. Indeed there is 
positive evidence that he was actually on 
•d when the Saint-Scbastien sailed ; but neither 
lere evidence that he was not. The curtain 
imply rung down. The drama of the two 
;gitudinaires" and of the trial of their rival 
liods ends in a conspiracy of silence almost 
re it has begun. 

VIII 

nothing further can I)e learned regarding 
attempts to determine longitude during the 
idition to Acadia, the same is not true about 
;rvations of latitude. In addition, a number 
etails about the voyage itself can be gleaned, 
s we know that b\- July the Saint-Schasticn 

at or near Boston. There, on the seventh 
of the month, Grandfontaine signed a treaty 

the British governor of .Acadia, Sir Thomas 
iple. providing for the full restitution of the 
ny to the French crown.**^ To complete the 

1 skill tliaii is assumed or achieved now tliat me- 
ical and optical advances in instruments have made 
unnecessary. This general fact, plus Richcr's prior 
riencc, the quality of his instruments, and the 
lards of accuracy he later achieved at Cayenne, make 
onp: case for placing considerable reliance on the 
minatioiis of latitude he made in 1670. (See below, 
. VIII. IX.) It would be superficial to hold that 
as merely lucky in certain random observations. 
Colbert de Terron to Colbert, B. N., Melanges de 
:rt 176: fol. 15.S. 

Loc. cit., n. 63, above ; (Em rcs completes 7 : 54-55. 
The text of the treaty is in Collection de nuiuH- 
! . . . et autres documents historiqucs relatifs d la 
•elle France 1: 198-199, 4 v., Quebec, 1883-1885. 
Ik- background of the surrender. (/. ihiti. 1 : 1S7-195, 
98 ; Rccucil dcs instructions donni'cs aux ambas- 



Map 2. The New England and Acadian coast. To il- 
lustrate the movements of the Saint-St'hasticn and 
the related events of July and August, 1670. 
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transfer, Grandfontaine and his party then sailed 

northward (map 2). 

By July 16 the Saint-Scbasticn had either 
reached or passed the general vicinity of the 
estuary of the Piscataqua River, site of modern- 
day Portsmouth. This we learn from Richer's 
report on his scientific expedition to Cayenne in 
1672-1673, a vo\age on which he was again the 
designated agent of the Academy of Sciences. In 
his accrmnt of this expedition, jnihlished in 1679, 
Richer recapitulates ohservations of the tides 
which he made at Cayenne, as well as in North 
America in 1670. 

I shall add to these observations of the flux and 
reflux of the sea made at Cayenne, those which I 
made in the year 1670 on the coast of Acadia in 
Canada, and on the coast of New Kiiplaiul. . . . On 
the coast of New England, in the liarbor of a ])lace 
called I'iscataway |Pescatoue|, on the open ocean, 
whose latitude is 43° 7' N., I observed that the tide 
was high at 11 :15 a.m.. 16 July 1670, the day of the 
new moon.** 

This statement warrants an attempt to fix more 
precisely the point on the Xew England coast 
near which the Saint-Si hasticn was presumably at 
anchor on July 16 (map 3). Unfortunately, 
numerous difficulties stand in the way. First, 
none of the early maps which have been ex- 
amined provides a clue to the location of a settle- 
ment which a contemporary Frenchman would 
know as Pescatoue, Pescadoue, or possibly 

sadenrs ct niiiiislrrs dc Proncc dcfuis Irs tniitcs dc 
Wcstphalic ... 25: 19-20, 23-28, 86-88, 454-435, Angle- 
terre, 2; Calendar of State Papers, .\mcrica ami W est 
Indies, 1661-1668: nos. 1598-1600, 1635-1638, 1641, 1643, 
1654, 1669-1701, 1709. 1808, 1815, 1868, 1877. 1898; 
1669-1674: nos. 4, 23, ?,2. 60. Q5. 384, On Sir Thomas 
Temple (1614-1674), consult Dictionary of national l>i- 
ography 19 : 520. The interrelationship between the 
detente over Acadia and the West Indian island of St. 
Christopher, the move for a commercial treaty, and the 
negotiations which in May and June, 1670, culminated 
in the celebrated secret treaty of Dover between l.ouis 
XIV and C harles II should not be overlookcil The best 
general history of the French in Acadia is E. Lauvriere, 
La trafjedie d'un peuple: histoire du peuple acadien . . ., 
nouv. edn., 2 v. Paris, H. (ioulet, 1924. 

"« Richer, Ohsen: de Cairnnr. 80. The name "Pesca- 
doue,"' usiii;.; a "d" in place of Riclier's "t." appears on 
a French manuscript map of 1650, but without any 
geographical detail. The map is reproduced in Justin 
Winsor, Narrative and critical history of America 3: 
382, 8 v.. Boston, 1884-1889. Interest in the tides, as 
previ(iu>ly siium stcd. ^\.•^^ w idi-sjircad durinii the seven- 
teentli centur\-. .-\uz(jut's pr(ii).isals to tlie Academy of 
.Scieiuis in 1667 for a >cicntific expedition to Madagascar 
included careful ob.servation of the tides and of ocean 
currents. See above, p. 616, and n. 23. 



Piscatewai ; an Englishman presumably as Piscat- 
away."' Moreover, there is some evidence that 

(luring the seventeenth and even the eighteenth 
century, these early forms of l^iscataqua were 
used quite indifferently to refer to a large, un- 
defined area lying to the north of tlie estuan. 

A more reliable guide in intcryiretiiig Richer^ 
figure of 43° 7' X. for the latitude of the harUf 
in question is provided by the qualifying phrase 
which tells us that the harbor of Pe?cat'>ne is 
"sur le bord de la grande mer." This statement, 
made by an experienced scientific oljserver. must 
be considered virtually decisive. Thtis any tit 
the inland harbors, between, say. 43° 3' latitiiV 
on the south and 43° 11' on the north, in whicf. 
Richer's observations might conceivably ha\c 
been made, can hardlv be considered to lie "I'r 
the open ocean" and must be ruled out.** ThL> 
includes the large number of points in the estuan 
of the Piscataqua itself lying between 43' .V an'. 
43° 6' X. latitude. The estuary of the York River 
whose mouth is at roughly 43° 8' N.. seems simi- 
larly excluded, as does that of the Cape Xeddick 
River at 43° 11' .X. In the latter ca>e. it 
doubtful whether the region designated by c> n- 
temporaries as Piscataway can properly be cm- 
sidered to have embraced the territory lying t' 
the nortli of the York River. This would !«• 
additional reason for rejecting both the '^'ork an; 
Xeddick estuaries as possibilities. Xor is it 
likely Richer's figure for the latitudo of the shr 
of his observations was in error by as much a- 
the 3 to 4' necessary to make either the Piscit- 
aqua or the Xeddick serious possibilities. 

Three ])oints "on the open ocean" apiK,;- * 
remain (map 3 ). From south to north these arc 
the cove at Seapoint. whose latitude is rough'y 
43° 5' 25" X.; what is now known as Brax-e B- -t 
Harbor at 43° 6' X.; and Codfrev's Cove r 
43° 7' 10" X.«» The difference in latitude U- 
tween the first and third of these sites is 1' 45', 



••'The form. Piscatewai, appears on a map iron- ■ < 
1688 edition of fiiome's linrrique, reprotliiced in }'J-v 
Winsor, Carticr to Prontenac .... 346. Boston 
New York, 1894. The variant spelling, Pescad-w 
rather than Richer's Pescatou^ has been cncoantrr: 
in two or three documents of the post-1670 perkid. 
well as on the map of 1650 referred to in n. Oft 

For more detailed information alx)ut this porti«: t 
the Maine-New Hampshire coast, see the United Stat<^ 
Geological Survey topographic map of the York th^- 
raiifile. used in the edition of 1920. 

For additional detail on the places and latin- ''-^ 
indicated, see the map of the York Quadrangle reierre 
to in n. 68, above. 
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Map. 3. The New England coast from circa latitude 43° 2' N. to 43° 10' N., after a map 

of 1779 by J. F. W. Des Barrcs. 
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the greatest deviation from Richer's figure of 
43 7' is in turn 1' 35" in the case of Seapoint. 
Jioth (lifFerences are in excess of the error of less 
than r attained by Richer's values for the lati- 
tude of Belle-Ile and that of Pentagouet in 
Acadia, the latter of which will be discussed here- 
after, ^foreover, in both instances Richer's 
value for the latitude makes it too small rather 
than too large. Thus, if a systematic error were 
involved, through use of the same instrument at 
each of the three places, then the latitude of 
Pescatoue — ^particularly if it is the mean of two 
or more observations- — should also be too small 
rather than too larj^e. Yvl. as we have seen, any 
point north of Godfrey's Cove, at 43° 7' 10" N. 
latitude, can hardly be made to fit either Richer's 
description of the harlx)r or the name of the place 
at which his several observations were made. In 
this case we must apparently admit the possibility 
of an error of ± 2' — ^possibly more — in the latitude 
which Richer reports for I\'scatouc. If he made 
only a single observation, as seems probable, or 
used a diflFerent instrument, such a limit of error 
would be altogether normal. Thus, in terms of 
latitude alone, we can only conclude that any one 
of the three points named might have been the 
place known to Richer as Pescatoue.^" On other 
grounds than latitude, either .Sea]M)int or God- 
frey's Cove appears the more likely location. 

Seapoint, j)articularly as shown on a 1779 map 
by J. F. W. Des Barres in the Alhmtic Xcptunc 
(map 3). has several claims to be considered the 
site in question.'' First, there is the question of 
proximity to the estuary of the Pescatoue, a good 
reason for the application of the name to a nearby 
settlement. Further, in the seventeenth century 
the cove was pretty certainly larger than now. 

'" The time of high tide observed by Ridier can ap- 
parently offer no lielp in differentiating the tlircc i>lace>. 
The Director of tlic United States Coast and (ieodefic 
Survey has kindly informed me that the time of tide 
would be almost simultaneous all along the coast from 
the Piscatac|na to ("ape Xeddick. In supi)ort of Richer's 
observational accuracy, he further indicates (letter of 
11 August, 1<'.=^'') that the "time of 11:1.S a.m. for high 
water on 16 July, 1670, appears to be reasonable. . . ." 

'1 Des Barres' map, as map 3 indicates, names as well 
as locates "Se.i Poitit'' and "(iodfry Cove." Brave Boat 
Harbor i> not named or pcrhajis as accurately repre- 
sented on the ntap as the t)tlier two appear to be. My 
photostat is from a Library of Congress copy of The 
Atlantic Ncplune, copy 2, vol. 3, map no. 12. Presum- 
ably this is from the collection published in London in 
1781 as pt. 2 of vol. 2 of the Xcptune : Joseph F. W. Des 
Barres, C'luirls of the eoast and hiirlxnirs of XeU' Em/land 
from suncys taken I'y Siiniiiel Holland. . . . 



It would accordingly provide l^etter protection for 
ships of the size of the Saint-Srhastirn. A 
further argument in Seapoiiu's favor is its c!<i>e- 
ness — not much more than half-a-mile — to an 
east-west arm of the Piscataqua estuary now 
known as Chauncey's Creek. If the captain cf 
the Saiut-Si htjsticn preferred the greater shelter 
of the estuary, a trip by small boat along ttic 
Creek, followed by a walk overland to Seapoint 
witli the re()uisite instruments, might concfivnbly 
have been managed. The fact that there is ttMiay 
some settlement proximate to the "harlx>r" at 
Seapoint is a tenuous added argument in its 
favor. 

The case for Brave Boat Harbor is weakenevi 
by its topography. The harbor consists of a 
fairly narrow entrance I)ehind which lies a sni;ill 
estuary in which a ship might drop ancht«r. 
Possibly, merely by contrast to the magnitude nf 
the estuary of the Piscataqua, with its nunieFrni> 
inland havens, the Harbor might on a first visit t'l 
this coast have been considered to lie "on the ojx.-r: 
ocean." Yet the settlement of Pescatoue, if situ- 
ated here, would pretty certainly have lain >oiiu - 
where on the inner reaches of the estuary. How 
then could the phrase, "on the open ocean." 
properly have been applied to it? In thi^ rt 
Brave Boat Harl>or appears to fit Richer's I>a>ic 
condition somewhat less well than either Seapoint 
or Godfrey's Cove, 

The latter offers us the third and presumahh 
final possibility. As a harbor, the cove wa^ 
doubtless larger and capable of providing Wtter 
shelter in 1670 than it could today after almo>t 
three centuries of wave action on .^eal Head 
Point, plus the attendant silting of the Cove itself. ^ 
On the other hand, Godfrey's Cove is still farther 
removed than Brave Boat Harbor from the 
Piscataqua River and from the contiguous regio-n i 
which might most readily lend its name to tin 
settlement. Possibly this consideration tilts the 
balance, however, slightly, in favor rif Seapi»inl 
as the most likely site for Richer's observations 
on July 16, 1670 — observations made **on the 
coast of New England, in the harbor of a place 
called Pescatoue, on the open ocean. . . ." 

IX 

Before the end of July, Richer's ship h:;>"" 
reached Penobscot Bay (map 2). There thr 
French had a small fort called in this peri»-! 

I'cntafjouet, "on the river of the same name." - 
Richer later wrote.'-' The fort occupied a <i't 

•- Uhsen'ations dc Ca'ienne, 89, as cited in ii. ht3. aK'»< 
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buHAVREdePAINTAGOUET. 




Map 4. The fort and harbor of Pentagouet in Acadia, after a French map of circa 1688. From a 
copy in the Map Division of the Library of Congress. 
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practically at water's edge, on low cliffs domi- 
nating the harbor (map 4). During the eigh- 
teenth century, both harbor and town came to 
be known as Castine, following nearly fifty years 
in which their history was intimately associated 
witb tbc c(i](irful career of Jean Vincent d'AIi- 
badie. Baron de Saint-Castin (1650-1712). In 
the later eighteenth century the harbor lay under 
the guns of Fort George, which the British built 
in 1778 on the high ground in the center of 
Castine's jutting headland. The United States 
Geol<^cal Survey map of the Castine Quadrangle 
gives Fort George, whose ruins are still a promi- 
nent landmark, a latitude of approximately 44° 
23' 25" N. The latitude of the site of Fort 
Pentagouet, known to have been situated some- 
what west of the present waterfront area of the 
town roughly half-a-mile from Fort George, 
cannot have been far from 44° 23' N." 

On 31 July and 4 August, respectively. Richer 
observed the height of the tides at Pentagouet. 
During his stay he also made observations of the 
latitude, reporting it to be 44° 22' 20" N." 

This figure is in error l)y something over 40". 
thus conforming well with the apparent error in 
the latitude of the harbor of Belle-Ile presump- 
tively observed by Richer on the outward voyage 
from La Rochelle."'' Perhaps, as seems likely to 
be the case with the latitude of Belle-lle, Richer 's 
value for that of Pentagouet is the mean of sev- 
eral ol)servatif)ns. For at I)oth these places, un- 
like Pescatoue, where the visit was presumably 
brief. Richer had the time in which to get several 

Additional geographical detail will be found on the 

U. .S. (I. S. iii;ip of tlu- Castine (Juadraugle meiitioiicd 
in the text, and used in tlic edition of 1904. Tlic most 
extensive information on the history of the settlements 
and forts at Castine is in G. A. Wheeler, History oj 
Castine, Penobscot, and Brooksville, Maine; including 
the ancient settlement of Pentni/oet. Bangor, 187,^. Part 
111 of the work, "Documentary," reprints a valuable 
selection of documents, of wiiiili roughly forty relate to 
the pre-Revolutionary period. Wheeler's later, more de- 
tailed studies of the old Fort of Pentagouet are in Col- 
lections and Proceedings of the Maine Historical Society, 
second scries, 4: 113-123, 1893. For detailed discussion 
of the fort and its remains, see pp. 118-121. 

'* Ohser'rations de C aienne. 89, as cited in n. 66, above. 
The tidal observation on 31 July was made the day of 
full moon, the tide being high at "9 or 10 seconds before 
noon." So precise a figure suggests that solar observa- 
tions in connection with the determination of both local 
time and latitude ( from the meridian altitude of the 
sun) were in progress. Tbc difference between low and 
high tide that day was 10 feet (pieds), although the 
tide on 4 August is said to have been "even higher than 
the other days " 

See at)ove, p. 624. 



readings. One important reason for doing so 
would have been his involvement in the trials 

currently being made of telescopically eqvnpi)ed in- 
struments devised a few years earlier by the Abbe 
Jean Picard, instruments which were bringing 
revolutionary new refinement and accurac)' to 
French observational astronomy. 

It is accordingly significant to note that Richer 
reports the latitude of Pents^otiet in what, even 
in 1C)79, was not vet commoti usage ff>r obser\-a- 
tions of celestial altitudes. Specifically, he give* 
his observation(s) in d^ees, minutes, and 
seconds of arc, rather than in degrees and min- 
utes only. At the time the latitude was obsened, 
this was a radically new departure, practicable in 
serious astronomical observation onl\ since 
F^icard began using a special 28-iiich ijuadnint 
which was probably the first instrument tor 
measuring large angles e(iuipped with a complete 
telescope and cross-hairs.'" We wonder, of course, 
whether, either in preparing his memoir ti>r \m\>- 
lication in 1679, or at some earlier date. Kidier 
modified his observed value for the latitude of 
Pentagouet. applying to it a correction gnnvinj; 
out of improved knowledge of the instrument he 
had employed. Further, was the instrument he 
used one of the new telescopic type, and hence 
capable of observations of such refinement' 
Could it, in fact, have been Picard "s originai 
28-inch quadrant which we know Richer use<! 
extensively at Cayenne in 1672-1673 — an insTni- 
ment he more than likely had with him at La 
Rochelle in 1670 in anticipation of his schedulc<l 
three-year expedition to the East Indies? Thc^ 
are interesting qtiestions. The .sources do n^t 
provide the evidence with which to answer tliein." 

'* A summary account of Picard's introduction of what 
he and contemporaries knew as "telescopic sights" will 

be found in J. W. Olmsted, The "application" of tele- 
scopes : 1667 or 1668? Sky and Teleseot'e 8 : 7 ff.. 1«4*. 
A fuller discussion is in fsis 40: 214-224, 1949. Earlier 
practice was to report altitudes, etc., to the nearesS 
minute, or occasionally the half-minute. 

During 1669 and after. Picard was successfully em- 
ploying telescopically-equii)ped quadrants and similar in- 
struments for measuring angles in his ceK-brateil and im- 
pressively accurate "measurement of the earth." He had 
been seizing every opportunity to test these new instru- 
ments. He thus had quite as much reason to wi*h t> 
have a telescopically-equipped quadrant used or an 
expedition to .Madagascar in 1670 in which Richer 
involved as he did a year later when preparation^ .un 
being made for the latter's expedition to Cayenne i- 
may be more than coincidence that Picard seems to havf 
made no observations with his first. 28-inch telesci^i: 
quadrant after 3 March, 1670, and probably not for ~)!M 
little time before. It was during this first week ia 
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The one fact which stands out in this discussion 
is that Richer's value for the latitude of Pentagouet 
is correct within limits of accuracy of ± 1', instru- 
mental errors and those due to refraction included. 
-And .such limits, it may again be said, constitute 
the touchstone by which to judge the quality of 
contemporary astronomical work. Even though 
Richer did not have a s])ecia! emplacement for 
his instruments, as he did at Cayenne, it seems 
unlikely that so good a result came merely from 
chance. Richer's skill as an observer, the pre- 
sumable (jualitv of his instruments, his involve- 
ment in the current efforts to improve standards 
of observational accuracy — all these, as previ- 
ously indicated, have a bearing on the quality of 
the results of which he was capable when condi- 
tions were favorable. They ai)pear to have been 
so at Pentagoiiet. Thus Richer's figure of 44° 
22' 20" X. for the latitude of the fort should 
probably be accepted as the most refined and 
accurate astronomical observation thus far made 
in Xorth America, or — for that matter — in the 
western hemisi)here ; further, it may be considered 
the most accurate determination of latitude yet 
made in the New World. It seems doubtful that 
the latitude of any other X'orth American ])oint 
was known with comparable accuracy for at least 
another generation and probably longer.^* 

March, according to Colhert, Lcttrcs . . . S : 294-295, 
that Richer's instruments and Iukkhhc left Paris for La 
Rcxrhelle, ostensibly for the long voyage and expedition 
to Madagascar. P. Lenionnier, Histnirc ci-lcstc . . .. 17. 
20, and passim, Paris, 1741, is the source for Picard's 
observations at this period. The instruments Richer 
iixd at Cayenne are described by him in Observations 
dc Caicnne, 5-6, 8. 

The principal contemporary French account of the 
North American coast from New England to the Gulf of 
Saint Lawrence offered nothing better than the state- 
ment that "the river of Pentagoiiet is situated under the 
latitude of forty three and a liah' desrees. . . ." Nicolas 
Denys, The description and nalurnl h\sti>ry of the rcuist.'; 
oj North America, Paris, 1672, ed. and transl. W. F. 
Ganong, 247, Toronto, Champlain Society, 1908. \n 
attempt in 1652 to establish the north boundary line of 
the Bay Colony, ordered by the General Court, had 
resiilteti in a determination of the latitude of the head 
of the Merriniac Kiver which was in error almost 4'. 
S. E. Morison. Harvard College in the se^'cnteen/h cen- 
tury 1 : 211 and n. 3, 2 v., Cambridge, Mass., Harvard 
University, 1936. According to Samuel Williams in 
1785. the earliest reported figure for the latitude of 
Cambridge was derived from observations of eili|>ses 
made in 1694 by Thomas Brattle. The resulting value 
of 42° 25' Williams says was generally accepted until 
his own observations in 1784-1785, using a 2i.^foot quad- 
r.int made by Sisson, showed the latitude of Harvard 
Hall to be 42° 23' 29". Memoirs of the .Imenciii Acad- 
emy of Arts and Sciences 1 : 62-69, Boston, 1785. 



X 

The relatively refined determination of the 
latitude of Pentagoiiet is one specific accomplish- 
ment of Richer's first exjjerience in scientific 
voyaging. The place at which it was made was 
situated in an area in which French interests, 
growing out of explorations initiated early in the 
century, were of long standing. Indeed, the 
history of French settlements at Pentagouet dates 
back to 1613 in the days of Champlain, to whom, 
as his map of 1632 indicates, the river on which 
the fort was situated was known as the Pemeto- 
goit ; only in the next century, under English 
rule, did it difinitively become the Penobscot.'" 

After 1670. when Grandfontaine chose it for 
his head(|uarters, the .strategic im])ortance of the 
fort at Pentagouet was increasingly recognized. 
In fact, from that time until just after the turn 
of the century, throughout the Saint-Castin period, 
either l'entaj;ouet or one of the forts on the 
Saint-John's River was regularly the post of 
France's principal garrison in Acadia and the 
seat of the provincial government as well. Only 
after 1700 was Pentagouet surpassed in impor- 
tance by the rising star of Port Royal.*" 

Thus the official surrender of the fort to the 
French on August 6, 1670, two days after Richer's 
second observation of the tides in the bay, was 
a political event of some consequence. For us 
its interest lies in the strong probability that 
Richer and Meurisse, the first persons associated 

^» For a contemporary account of the founding of the 
first French settlement, see The works of Samuel de 

Chamflain 4: 12-20, 6 v., Toronto, Champlain .Society, 
1922-1936: also The Jesuit relations and allied docu- 
ments, ed. R. Thwaites. 8: 130, 287, 73 v.. Cleveland, 
1896-1901. E. Lauvriere, op. cit. 1, provides a good 
secondary account of the entire period. The map re- 
ferml tn is reproducerl as plate 10 of the "Portfolio 
of 1 Males and Maps" w hieii accompanies the edition of 
Cham]>lain's works cited above. New iMiglanders were 
using the name Penobscot in the seventeenth century. 

*"J. B. Brebner, Netc Em/land's outpost: Acadia be- 
fore the conquest of Canada. 43, New York, Columbia 
University, 1927, Columbia University Studies in History, 
Economics, ami Public l.aw. no. 293. (jrandfontaine 
maintained his headquarters at Pentagoiief until he was 
recalled the year after a raid on the fort in 1674. On 
the role of the settlement and the fort during the Saint- 
Castin period, cf. L. J. Burpee, The Oxford encyclopedia 
of Caihniiiin history, 566, Xew York, O.xford University, 
I*)26: Hiu yclo/^edia of Canada 2 : 12, 6 v., Toronto, Uni- 
versity Assiuiates of Canada, 1935-1937. Additional in- 
formation and bibliography is in Thwaites, ed., Jesuit 
relations 63 : 65, 299-300 : 71: 315-334, and passim,- P. 
F. X. de Charlevoix. Ilistorv and iieneral description of 
Ncjc Trance, transl. J. G. Shea, 3 : 138-139, 186-188, 
210-211, and passim. 6 v.. New York, 1866-1872. 
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with the Academie Royale des Sciences to be 
charged with a mission overseas, and its first 
representatives to come to the New World, were 
present. That they were likewise at E'ort Royal 
on 1 September when it in turn was relimiuished 
to the French seems less likely/' Had Richer 
visited that settlement, he would very i)robal)ly 
have had an additional latitude and some further 
tidal observations to add to his scientific catch. 

The probablity is strong that the Saint-Si bastien 
sailed for France directly from Pentagouet some- 
time in August, well before the surrender of 
Port Koyal. For on IS Se])tenil)er De Terron 
wrote Colbert that the vessel had entered the 
harbor of La Rochelle the previous evening, and 
that he was forwarding at once a letter and copies 
of memoranda sent by Grandfontaine.'*- Richer 
and Meurisse were presumably on board when 
the ship dropped anchor. At any event, Richer 
was able to round out his voyage across the At- 
lantic with some observations at La RiKheile on 

Ducimitiits on the .surrender of Pentagouet and the 
other posts in Acadia are in ColliU tioii dc manuscrits . . . 
relatijs a la Nouvelle France 1 : 199-202. The act of 
surroider of Pentagouet and other documents relating 
to this post are reproduced by Wheeler, o(>. cit.. 254 ff., 
chiefly from the transcripts made in France by B. Perley 
Poore in the Archives of the Conimotnvealth of Massa- 
chusetts, esp. vols. 2, 3. The surrender of Geniesie or 
Jemseck on the St. Jolm's River was received on 27 
August by Grandfontaine's lieutenant, Soulanges, who 
likewise accepted that of Port Royal on 2 September — 
both from the same English representative, Capt. Richard 
Walker. E. Lauvriere, op. cit. 1: 123: Charlevoix, op. 
cit. 3 : 138. n. 3. 

82 Colbert de Terron to Colbert, 18 September, 1670, 
B. N., Melanges de Colbert 176: fol. 319. Grandfontaine 
was evidently expected to inform his government 
promptly of the success or failure of his mission. To 
guard against the possible nondeliverj' of his reports and 
maps of Pentagouet sent via the Saint-Scbasticn, messen- 
gers carrying the relevant information were sent over- 
land to the returning intendant of Canada, Talon, at 
Quebec, arriving about 10 November. Cf. Collection 
dc manu.'tcrils . . . rchitifs a la .Xcii; rllr l-raiu c 1 : 104, 
200-201, 202; Courcelles to Colbert de Terron, Uuebec, 
19 September, 1670, B. N., Melanges de Colbert 176: 
fol. 416 verso, 417, reporting on messengers previously 
sent to Acadia to get news of M. de (Jrandfontaine. One 
of the two known sketch maps of the fort of I'eiitagoi'ict 
in 1670 or thereabouts apj)ears to have accompanied the 
memoir of 10 November, 1670, from Talon to De Terron, 
announcing the arrival in Quebec of the messengers from 
Acadia and reporting on the affairs of the province. A 
somewhat different map. probably of 1670, Tiiay be that 
sent directly to France l)y the .Saiut-.S'i'hd.stioi. The two 
originals are catalotMn il in II. Harisse, .\'(>trs . . . <) 
I'hisloire, a la l>il>lio</rapliic, cl a la cartographic dc la 
Nouvelle France . . . 1545-1700, 193, Paris. 1872; also 
(i. Marcel, Cartographic de la Nouvelle France . . ., 
Zb, Paris. 1885. 



the occasion of the autumnal equinox. 21 Sep- 
tember. On that day he observed the height of 
the tides in the harbor, just as he had exactly six 
months earlier when his departure for the Ea-t 
Indies appeared imminent. .Smnetime before the 
end of the year both he and Meurisse were again 
in Paris.*' 

XI 

The official report to the Academy on the sci- 
entific results of the voyage can hardly liave hetn 
easy or })leasant for Richer to make. T<> l«e ^ure, 
he had made some useful and commendably ac- 
curate determinations of latitude ; he had obiainei! 
valuable information about the height of the 
tides on the eastern and western sh<ires of the 
Atlantic ; apparently he had done a little collect- 
ing; possibly he had accomplished other things 
l)esides.'' Hut on the all-important subject r-f 
longitude, there was nothing but failure — <lisa^- 
trous failure, at least as regards the chronometric 
method — ^to report. The absence of Hu\-gen>. 
who was still convalescing in Holland, must have 
been a boon to Richer when he apjjeared l)efore 
the Academy early in January, 1671, to present 
an account of his mission.' 

The rejiort at least had the merit of l)revity. 
The storm which had been encountered soon after 
leaving La Rochelle, Richer indicated, had been 
too much for the ck)cks : thereafter nothing cii'ii 
be done with them. Of progress toward the 
solution of the problem of longitude by thi> 
method there was nothing to relate. Before suc- 
cess could be attained, he implied, further me- 
chanical improvement of the clocks would k 
necessary. 

This conclusion lluy,t;eiis was not \ ot jireparrtl 
to accept.'" He had first learned of the failure 

*3 Observations de Catenne, 89 ; Comptes des Ni'>- 
ments . . . 1 : col. 476. Meurisse was paid for the ex- 

l)eii>es of bis trip from La Rochelle t" Paris on 27 
December, 1670, presumably some little time after reach- 
ing the latter city. 

s*In Acad. Sci., Registres 7: 124, 1675-1679. it »» 
recorded that a member of the group, the botanic 
Marchand, showed the assembled company a plant calW 
iiolaiutin acadicnsc. which had been collected by Jean 
Richer. At Cayenne, Richer also did a little zooiogica' 
collecting. 

The text of the report, like some of the correspoc-!- 

ence relating to it, is apparently lost — probably with tJ-r 
-Acadetny's procc.'i-vcrhau.r for the years l()7t>-1674. Its 
nature can be pretty well established from Huver - 
letter of 4 February, 1671, (Eui res completes 7 : 54-5^ 
** Later the validity of Richer 's contention was in- 
directly acknowledged by Huygens when he attemptei* 
to change and improve the suspension of the {•endulior 
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of the clfxrks by letter directly from Richer. Later 
a summary of Riclier's report to the .-\cademy — in 
all probability from the pen of the secretary, 
Duhamel — sent him into a rage. The fault, he 
vehemently insisted, was with the ol)servers, not 
with the clocks, just as it had been on Delavoye's 
first voyage. 

In a letter written on 4 February. Huygens 
was more -iiecific. Richer's handlin<^ of the 
clocks, he declared, had been bad throughout the 
voyage. For want of a little oil, priiperly applied, 
the clcxrks had been needlessly damaged and 
afterward more or less ruined ; for want of atten- 
tion to the written instructions provided, they had 
not been started again after the storm so that 
they niight be observed during the balance of the 
voyage. In short, he concluded, "'the want of 
success on this occasion, as far as I can judge, 
stems more from the carelessness of the observers 
than from the failure of the clocks."**' How 
Richer's report could have satisfied the members 
of the Academy, he could not comprehend. 
Basically, what Huygens would not yet acknowl- 
edge, as about a decade later he did, was that 
the adaptation of pendulum clocks to marine 
conditions was impracticable.*' 

XII 

At the end of 1670 prospects for the success of 
Huygens' marine version of his pendulum clocks 

used in his marine clocks. 1 ! ornhxiium oscillatorium 
(1673), in CEuvres cowfU-tcs 18: 120-122. 
CEm res compli-tcs 7 : 54-5.S. 

Ibid. 8 : 197. For this change in Huygens" attitude, 
see below, p. 634. Huygens' correspondence attests a 

certain ambivalence about the prospects for the success 
of the marine pendukmi clocks from as early as 1663, 
e.^.. Gim rcs cmiif'lrti-s 4: 432. Wliile lie was wavering, 
opinion in London in tiie Royal Society gradually crystal- 
lized against the pendulum clocks, following the lead 
crivcn by Robert Hooke, an outspoken critic of the 
prospects for such clocks and a proponent of the use 
of a spring balance in place of a pendulum. ( /. il'iii. 6: 
49.=!; 7: 6, the latter a letter from Oldenburg to Huygens 
in February, 1670. Hooke had made his position explicit 
in 1665, possibly with the intent of embarrassing 
Huygens, whose rivalry in the search for a solution of 
the problem of longitude he did not welcome. Before 
the Royal Society, on 15 Marcli, 1664/6.S, lionke re- 
marked that, "in his opinion, no certainty could be had 
from pendulum watches for the longitudes, because, 
1. They never hung perpendicular, and consequently the 
cheeks were false. 2. .All kinds of motions upward and 
downward, (though it should he granted that the watches 
hung in an exact peri)enflicular po-tmi'i wipuld alter 
tlie vibrations of them. 3. Any lateral motion would 
produce yet a greater alteration. . . .'' (Juoted in R. T. 
tiunther, ed., Early science in Oxford 6: 238-239, 14 v., 
Oxford, Oxford University Press, 1923-1945. 



were dim indeed, particularly in comparison with 
those designed for use on land. The latter, subse- 
quently labeled "astronomical clocks,"' had now 
attained a high degree of accuracy and were as- 
sured a l)rilliant future. In fact, when used in 
combination with two recent "inventions" by 
members of the Academic des Sciences, nainely 
filar micrometers for measuring small celestial 
angles ( ]C'>6S-](^^C^ ) , and the quadrants equipped 
with '"telescopic" sights f(jr the more accurate 
measurement of large angles, as first brought into 
use by Picard from 1667 to 1(169, the clocks w-ere 
soon to revolutionize both the methods and the 
standards of observational astronomy.^'' It is at 
this point that modern, precise astronomy of 
position begins. 

Moreover, in direct aid of navigation, astro- 
nomical clocks contributed vitally during the years 
before and after 1700 to the general renovation of 
cartograjjhv which has alreadv been briefly de- 
scribed."" The practical success of G. D. Cassini's 
method for the determination of terrestrial dif- 
ferences of longitude, like the verification of his 
tables of the motions of Jupiter's satellites, hinged 
on their use. Thus in 1671-1672, employing 
accurate pendulum clocks of Huygens' design, 
Picard, who was on a scientific expedition in 
Denmark, and Cassini, who remained in Paris, 
were able to determine the difference in longitude 
between the Observatoire de Paris and the site 
of Tycho Hrahe's famous, but long since de- 
stroyed oljservatory on the island of Hven. 
Shortly thereafter, as part of the Academy's next 
scientific e.\])edition. Richer at Cayenne and 
Cassini at Paris were able by similar observations 
to fix fairly accurately the difference in longitude 
between these two widely separated stations. 
For cartfigraphv, at least, these were ej)och- 
making accomplishments. Without Huygens' 
clocks neither would have been possible.'* 

soOn this "revolution," cf. !sis 34: 123, 1942 : 40 : 214- 
215, 1949. 

""See above, pp. 613-615 and n. 8, 9, 11, 12. To the 
references there listed, add the admirable article of L. 
Gallois, based on critical use of the principal manuscript 
sources. L'Academie des Sciences et les origines de la 

(arte de Cassini, .himilfs dc (it'oi/raphie 18: 193-204, 
289-310, 1909, the first installment being the pertinent 
one. 

*i The results of the Picard-Cassini observations are 
discussed in Picard, Voyage d'Uraniborg, ou observa- 
liiiiis ij stronomiques jaites cn Danncmarck , printed in 
vol. 7 of Mcluoires de 1' Academic des Sciences dc 1666 
u }6"^>. No critical study of this expedition has ap- 
peared. For the Cayenne- Paris longitude, see I sis 34: 
125 and n. 79, 1942. The use of the clocks in establish- 
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No such future was in store for tlie marine 
pendulum clocks. By 1671 it was becoming ap- 
parent that they were unlikely to offer an im- 
mediate solution of the problem of longitude at 
sea. Huygens must have felt this in his bones 
even while he was berating Richer for his 
handling of the clocks during the voyage to 
Acadia. To be sure, he might for many years 
make sporadic eflForts to improve the design of 
the clocks in the interest of greater seaworthiness 
and increased accuracy. Yet ear her doubts and 
misgivings appear to have remained. As if to 
give them the lie, the great Horologium oscilla- 
torium, which appeared in 1673, contained an 
optimistic account of the trial of the clocks during 
the voyage of 1669 to Candia."- However, in 
1675, the Royal Society's Philosophical Trans- 
actions, following the Parisian Journal des 
Savants, reported Huygens as currently advocat- 
ing a spiral spring as the most promising motive 
force for accurate portable clocks." 

The proposal was not entirely new. Huygens, 
and — more particularly — Robert Hooke. had been 
interested in spring balances at least a decade 
earlier."* At that period, Huygens, as has al- 
readv been mentioned, was acutely conscious of 
the inequalities in the daily rates of his marine 
clocks even on land, and doubted they would ever 
be able to determine longitude with sufficient 
precision. Now these early doubts returned. 

ing differences in terrestrial longitude was an essential 
element in Ole Roemer's determination at Paris in 1676 

of the finite velocity of light. Roemer was hronulit to 
this discovery largely as a result of efforts to account for 
differences in the calculated and the ohserved times of 
the eclipses of Jupiter's satellites. The best account is 
I. B. Cohen, Roemer and the first determination of the 
velocity of light. New York, Burndy Library, 1942, a 
study originally published in the wartime issue of Isis 
31 (84) : 1940, the distrilnition of which was impossible 
outside of Belgium and Germany until after 1945. 

'^CEuires completes 18: 116-119, as cited in n. 34, 
above. References to the continuation of efforts to im- 
prove the marine pendulum clocks are scattered through- 
out the volumes of this work. c.fi.. 18: 120-122, 539-545. 
Yet materials in the latter volume suggest that after 
1675 Huygens" energies were directed more to the de- 
velopment of a different type of marine clock. 

MNo. 112 : 272-273, 25 March. 1675, from the Journal 
des .S'(7I'<7'I^v of 25 February, 1675. 

^* Contemixnary information regarding Hooke's pro- 
posals concerning spring-balance watches and their use 
in the determination of longitude is most easily accessible 
in R. T. Gunther, ed., Early science in Oxford, e.g., 6: 
10-20, 235, 238-239 ; 7 : 429 ; 8: 146-150. The proposals 
made by Hooke in the Cutlerian Lectures for 1664 are 
fliscussed by K. T. (lould, Miiriiic chrinu>vu-tcr . . ., 
24-26. On Huygens' early interest and later proposals, 
a rather involved suliject. sec CEii^rcs coiiif>li-tcs, esp. 5: 
427, 486, 501, 503-506; 18: 501-507, 522-525. 



"Ik'cause the . . . [j^endulum] clocks nece,--ariiv 
suffer from the motion of a ship." he wrote in 
1679, "there is more likelihood of success 
through the use of a balance wheel with a 
.spring."*'' This was at base his final decisiim — 
the decision of the man whose invention and 
perfection of the pendulum clock was already a 
landmark in the history of chronometry. 

Because of tlie prestige liis achievements o n- 
lerred, Huygens, rather than Hooke, who Imd a 
tendency to promise more than he produced, ap- 
pears to have been in the stronger {position to 
influence the great horologists of the eighteenth 
century and to mark out the most promising path 
for them to follow. Yet. implicit in the con- 
clusion he had reached was the postponement for 
nearly seventy years of the solution of the problem 
of longitude at sea. Not until two generations 
had passed would mechanical skill and scientinc 
knowledge reach the point at which a marine 
chronometer of sufficient accuracy could be con- 
structed ; only then woidd knowledge of the move- 
ments of the moon have become both precise and 
extensive enough for the method of lunar dis- 
tances to be successfully utilized." 

The return of the Saint-Scbasticn from X^rth 
America in the fall of 1670 could accordingl) otfer 
French scientists and government officials little 
hope that a solution to the riddle of longitude 
at sea was at hand. Yet, the si<inific;in<.f ■ if the 
\()yage to Acadia was not on this accoimt niereiy 
negative. Neither were its results, liniitcd 
though these may have l)een. L'sefid observa- 
tions had l)een accomplisliod and valuable ex- 
perience gained by men who were shortly b- 
undertake an epoch-making expedition to equa- 
torial America.*^ Such beginnings as the vijyai:^ 
to Acadia were admittedly humble and unspec- 
tacular. Yet, because these beginnings grew out 
of, and in a sense epitomized, a w'idesprcad sci- 
entific concern with problems of <^eanic 
navigation, they were not inauspicious, whether 
for navigation, cartography or astronomy. For 
French scientific voyaging the imj)lications werv 
even clearer and more immediate. 

(Euvres completes 8 : 197 ; and cf. 4 : 432. 
»B These developments are well presented by Margcrt. 

i>f>. , 134-260, For the chronometer this may be su[- 
pleincnted by Gould. For an instance of contemporar) 
discounting of Hooke's assertions of what he could d.' 
about producing accurate portable watches empk>yine a 
spring balance, see Oldenburg's comments of 25 Jxmarf 
1666, to Ihiygens, CEurres cowplctes 6: 7-8. 

The conditions and accomplishments of the cxpe-i:- 
tion of 1672-1673 to Cayenne by Richer and Meurisse are 
discussed in my article in Isis 34: 117-128. 1942. 
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. . . andranno raziocinando a rovescio, e argomentando in dispetto della 
evidenza delle cose. 
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I. THE BIRTH OF A MYTH 

HROUGHOUT the scHptural seventy years of 
lolas Copernicus' life (1473-1543) nobody 

called the founder of modern astronomy a 
t, nor did anybody ever do so for more than 
nty years thereafter. Then this mistake was 

made by Galileo (1564-1642) when, in his 
?r to the Cnnid Duchess Christina, he de- 
led Copernicus as "'not only a Catholic, but 
iest and a canon."* For his statement that 
amicus was a priest, the renowned Italian 
Jtist f)fFered no evidence whatever. 
, a previous formulation he had characterized 
jrnicus as "not only a Catholic, but a member 
le regular clergy and a canon." - For his 
1 that Copernicus belonged to the regular 
;y. he likewise adduced no proof at all. 
1 short, Galileo put forward two unsupported 
ations. More significant than his failure tf) 
-ess them is his tacit withdrawal of his first 
ation (that Copernicus joined the regular 
yY hy substituting for it his second allega- 

compact version of this paper was read to the 
1 International Congress of the History of Science 
ircelona on Septemher 4. 1959, and the entire paper 
-ead to tlie University Seminar on the Renaissance 
ilumbia University on November 17, 1959. 
iacomo Leopardi, Operetie morali, II Copernico, 
4; Otrre 2: 59, Florence, 1R45-18-JO. 
e opcrc di Galileo (nililci S: 312, national edition 
1 hereafter as "XE"). Florence, 1890-1909, re- 
d 1929-1939: "non solamente cattolico, ma sacerdote 
onico." 

E 5: 293: "non pur cattolico, ma rcligioso e ca- 
in a letter of February 16, 1615, to Piero Dini. 
; the original draft of this letter in Galileo's own 
/riting has not survived, five manuscript copies are 
t (NE 5 : 270-271). First printed in 1776, the letter 
ncliided in tlie standard nineteenth- and twentieth- 
■y editions of ( jalileo"s correspondence and works. 
Ithough this allegation was promptly withdrawn by 
thor Galileo, it has been repeated by Benjamin Ginz- 
The adventure of science. 22, New York, 1930 ("the 
1 nK)nk, Nicholas Copernicus"), as well as by the 
>pologist and popular psychologist George A. Dor- 
\fan's own show: cii'ilisation, 675, New York and 
m, 1931 ("this old monk Copernicus"). 



tion (that Copernicus was a priest). Yet his 
second allegation rests on no firmer basis than his 
first. Roth are the merest allegations, without 
any foundation in historical fact. Nevertheless, 
Galileo inserted the mislabeling of Copernicus as 
a priest, together with four other serious mis- 
statements about the astronomer, in his Letter to 
the Grand Duchess.* 

Galileo wrote this letter, probably in 1615, as 
part of his valiant but unavailing campaign to 
save his Church from committing the grave 
blunder of condemning Copernicanism as a 
heresy. Under these circumstances the letter 
was not printed. Its highly controversial nature, 
however, aroused such intense interest that it was 
reproduced in numerous handwritten copies." 
Some two decades after the letter was composed 
it was printed for the first time, the original Italian 
being accom])anied by a Latin translation." An 
English version soon made Galileo's thesis that 
"Copernicus . . . was not only a Catholick, but a 
Priest" ' available to the seventeenth century in 
still a third language. 

After being reprinted once in the eighteenth 
century,' the letter was included in the four nine- 
teenth-century editions of Galileo's works ' as well 
as in a collection of his rarer writings.'"' It was 
also selected to I)e the subject of a bibliographical 

* Edward Rosen, Galileo's misstatements about Coper- 
nicus, Isis 49: 319-i330, 1958; reprinted, Massachusetts 
Institute of Technology Publications in the Humanities 
32, 1958. 

»NE 5 : 272-274. 

* Mov-anliqua . . . doctrina, 5, Strasbourg:, 1636. 

^ Thomas Salusbury. Mathematical collcctitm.^ and 
translations 1 (1): 429, London, 1661-1665; for new 
light on this elusive individual, see Jacob Zeitiin, Thomas 
Salusbury discovered, Isis SO: 455-458, 1959. 

" Lctlera del Si(/n»r Galileo Galilei . . . scritta alia 
Granduchessa, 3, Florence, 1710. 

•Ed. Milan, 1808-1811 13: 10; ed. Milan, 1832 2 (Bib- 
lioteca enciclopedica italiana 21): 376; ed. Florence, 
1842-1856 2 : 29; NE 5: 312. 

Giambatista Venturi, Memorie e lettere inedite finora 
o disperse di Galileo Galilei 1: 226, Modena. 1818-1821. 
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oddity, acclaimed as the smallest book in the 
world.^* 

Ill the present ccnturv the letter has apj)cared 
in the reprint of the national edition of Galileo's 
works." in two other editions of his writings,"' 
as a se])arate j)ulilicati(in.'* and in a comprehen- 
sive anthology of Italian literature,'"' besides being 
translated for the second time into English.'* 

All sixteen of these printed editions and trans- 
lations of Galileo's Letter to the Grand Duchess 
repeated his misassignment of Coi)ernicus to the 
priesthood without raising the slightest question 
about the matter or expressing the least doubt. 
Even an otherwise astute historian of Galileo's 
trial was o(iually gullible.'" 

11. T\m KKBIRTH OI- THK MYTH 

If we wish to reach the second of the three 
distinct historic contexts in which Copernicus 
was falsely labeled a jiriest, we must take a long 
leap forward from the denunciation of Coperni- 
canism as a heresy in the seventeenth century. 
Two hundred years later, Copernican treatises 
were being removed from the Roman Catholic 
Inde.x of Prohibited Books. But a new contro- 
versy concerning Copernicus had arisen between 
a different pair of adversaries — Germans and 
Poles — who bitterly disputed the astronomer's 
nationality instead of his orthodoxy. In the heat 
of this conflict between two great neighboring 
cultures an ardent Polish patriot, Adrian 
Krzyzanowski (1788-1852), emeritus professor 
of the University of Warsaw, giving no indica- 
tion that he was aware of Galileo's misconcep- 
tions about Copernicus' status as a cleric, pub- 
lished the following mixture of truth and 
falsehood : 

" CuiliU-o (I Mailiuiiii Cristi)ia di Lorcnn, 50 .^1, Padiui, 
18%; see La Bihliofilia 8 : 221, 1906-1907, and 14 : 280, 
1912-1913. 

"5: 312, 1932. 

" Opere 3: 363-364, Florence, 1935, ed. Pietro Pagnini; 
Oftere 1 : 880, Milan and Rome, 1936-1938, ed. Sebastiano 
Timpanaro. 

»* Galileo ("lalilei, Lcttcra a Cristim di Lorena, 8, 
Florence, 1943, ed. Giovanni Gentile. 

>*La letteratura italiana, storia e testi 34:l=Galileo, 
(){>cii-, 1010, Milan and Naples, 1953, ed. Ferdinando 

ri..rn. 

.^tillniaii Drake. Discojrrics and opinions of Galileo, 
178, Garden City, 1957. 

Karl von Gebler, Galileo Galilei und die Romischc 
Curie 1 : 80, Stuttgart, 1876-1877. The revisions made by 
Von (lebler for the Italian translation by Giovanni Prato, 
Calili-fl Galilei c la Curia ]\o\uaiia 1: Florence, 1879, 
and for tlie l-"iiHlish translation by Jane Sturge, Galileo 
Galilei and the Roman Curia, 65, London, 1879, left 
Galileo's error intact. 



In Krakow after 1502. the year in whirli he went 
tlierc from Rome, Coj)ernicus embraced the ecclesi- 
astical profession and was ordained there. The:^ 
also, as is proved by his astronomical works, beiw r-r. 
the aforementioned year and 1509 he wrote his im- 
mortal treatise Dc rcvolutionibus orbium coelestinm. 
In Krakow he found James Zareinba of Bydgoszcz. ^ 
friend of his deceased i>arents, ^till alive. Duriri? 
their stay in Krakow, in the year 146*' tliey had l>etT. 
admitted together with their children ''" by ZareniUi 
as provincial to the Third Order, that is, to participa- 
tion in the spiritual j^ood works of the Dominican 
order of the Polish province {proi ittcia polona ). 
we know from an original parchment which atte f- 
the affiliation of the Copernicus family with ihe 
Polish Dominicans. This Zaremba was elevated tr- 
suffragan of Krakow in 1502 l)y John Konarsb, 
bishop of Krakow, and to titular bishop of Lao- 
dicea in 1503 by Pope Pius III. There are trace* 
that Copernicus received his priestly ordination imc 
the hands of Zaremba and Konarski. 

Krzyzanowski's Kopernik w IValhaUi, friHn 
which the foregoing excerpt is translated, "tr^s 
fir.st publi.shed as a letter to a newspaper;'-' ' 
was promptly reprinted in two literary joumal»,-^ 
and also as a separate pamphlet (Warsaw, 1843 . 
Its diffusion beyond Polish circles was TvpuV 
.An abridgment appeared in German.-' and a pan- 
phrase in Russian.-- "An address delivered a: 
the annual meeting of the Polish Association, 

Krzyzanowski conveyed this detail correctly. TVc 

same cannot be said for Artur Wofynski's statement *h.~,: 
"in order to obtain from Heaven tiie grace of lia\ir.. 
offspring, both sitouses became tertiaries of St. DoTr.iinf. 
and before Father James Zaremba, provincial of t'* 
Dominicans, who enlisted them in the militia of r- 
patriarch, they also made a vow to have their future 
children enrolled in the Third Order" (Ci'»twi Hoprafef 
di Xieeolo Ci>f^eniiio, 9, Florence, 1S7,^). Exactly w'rit- 
Copernicus' parents were married is not known, but i= 
inheritance settlement proves that tliey were already isJe 
and wife in 1464 (Leopold Prowe, \icolaus Copp^mkv 
1 (1): 66, Berlin. 1883-1884). Nine years later if*; 
eleven, despite Prowe 1 (H: 5.i) the astrononuT 
born, the youngest of their four children; the birthda?- 
of their three older children are tmknown. IVsr^- 
Wolynski, no "future children" are mentioned in t':r 
document that admitted Copernicus' parents to the Thsri 
Order in 14^0. \^or did they become tertiaries "in gt''jz' 
to obtain from Heaven the grace of having offspring.' 

1* Kurjer warssawski, February 19, 1843. 

Rozmaitosci, pismo dodatkotve do Gasrty h^•LK^•si^ ■ 
184.1, sui)plement to no. 16, with corrections suggested 
■juineoiu- t l-e in no. 18: 142-143; and Tygodnik litfr.y - 
( Poznan) 6 (23-26), 1843. 

Kopernik gehort >iir/i/ in die W'alhalla, Jahrl u, ■ • 
fiir slavische Literatur, Kunst und li'issenschaft 1: 2-C 
252, 1843; our passage occurs at p. 251. 

-- Sergei Pohedonostzev, Nikolai Kopernik. Mos'<::- 
aiiiii, part 5, no. 9: 119, 1843 (I wish to thank Peter <"i^ 
of the Columbia University Library for helping me u • 
this material). 
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occasion of the three hundredth anniversary 
the Copernican system" summarized Krzyza- 
irski's contentions for an Et^lish-speaking 
ience. This address was preserved in a 
chure ofFprinted from a British periodical,'-* 
>se readers were told that "Konarski and 
emba of Bidgosc. two liigh dignitaries of the 
rch. are named hy historians as particular 
nds both to himself and to his family. . . . 
lernicus entered holy orders, and was conse- 
ed at Cracow a priest." This misinforma- 

was soon repeated in French by one of 
yzanowski's compatriots whose re-broadcast, 
fe shall have occasion to see later on in Section 

in turn evoked further repercussions with 
effectiveness. All in all, there were but 
regions in the civilized world which did not 
; access in their own language to Krzyzanow- 
. asseveration that Copernicus was a i)riest. 

the struggle between Germans and Poles 
■ the nationality of Copernicus accomplished 
ling else, it did at least stimulate scholars in 

camps to iiiulertakc intensive research into 
ything that affected, or might have affected 
astronomer's career. Utilizing the positive 
Its of these investigations, let us try to dis- 
lish truth from falsehood in that curious 
ure quoted above from Kryzyzanowski's 
lalla paper. 

I the first place, Copernicus is not known to 

been in Rome after the jubilee year 1500. 
■ndly, he did not leave Italy in 1502, since 
lay 31, 1503, he was personally awarded the 
ee of doctor of canon law by the University 
"errara,*" Thirdly, when he left Italy in 

Crystyn I-ach-Szyrma, Copernicus and his natixr 
London. 1844; translated into Polish by Krazin 
czewski, Kopcrnik i jc;io ajczyzna, (initzno, 1873. 
Polish version was also included in Ignacy Polkow- 
Copemikijtma 2: 149-174, Gniezno, 1873-1875, with 
assage at 2: 160; moreover, at 2: 111-110. Polkow- 
eprinted Krzyzanowski's Kopcritik to ii'alhalli. 
( three publications of 1873, the four-hundredth 
^rsary of Copernicus' birth, reinforced the impact 
rzyzanowski's arguments on Poland thirty years 
tliey were oriKinally advanced in 1843, the three- 
edth anniversary of Copernicus' death. 
'oreign and Colonial Quarterly Review 3 : 361-393, 

)/». cit., 371 ; ofTprim. 11. 

lis diploma was found in 1876 (twenty-four years 
Klrzyzanowski's death), and was published by Bal- 
•re Boncompagni, Atti dell' Accademia pontificia de' 
fincei 30 : 341-397, 1876-1877, with an excellent 
•t}py. Maurice Daisomont mistakenly postponed 
nicus' acquisition of the doctoral degree until 1504 
•Icrgc catholique dei'ant I' astronomic, 14, Bruges, 



1503,-' his destination was not Krakow, but 
Frombork (Frauenburg), the seat of the cathe- 
dral chapter of which he had become a member 
six years before, and which had twice granted 
him leave of absence to study in Italy. Fourthly, 
in 1507, by order of the Frombork chapter,*' 
he began to attend his uncle, the bishop of 
Varmia (Ermland), as personal physician in the 
episcopal residence at Lidzbark (Heilsberg). 
Fifthly, he did not finish writing the Revolutions 
in 1509. Lastly, the surname of the provincial 
who admitted his familv to the Third Order was 
not Zaremba. Since Krzyzanowski insisted that 
"Zaremba" was one of the two prelates by whom 
Copernicus was ordained a priest, it behooves us 
to scrutinize the document which enrolled Coper- 
nicus' family in the Third Order. 

This document was first published in 1819.** 
After being reprinted three times. it appeared in 
facsimile." .\n e.\amination of the facsimile 
shows that the name Zaremba did not occur in 
the document. In it the "Order of Preachers' 
])rovincial for Poland," who accepted Cf)i)ernicus* 
family in the Third Order, called himself simply 
Friar "James of Bydgoszcz" (Jacobus de 
Bydgostia) without indicating his surname. 
Modestly describing himself as an "unworthy 

-' Hans Schmaucli, Die Riickkehr des Koppcrnikus aus 
Italien im Jahre 1503, Zeitschrift fur die Geschichte und 
AUertumskunde Ermlands (cited hereafter as "ZE") 
25: 225-233, 1933-1935. 

^8 Prowe 1 (1): 337. 

^^Pamiftnik warssatvski 14 : 372-374, 1819. If the 

characters at the close of the document were correctly 
read as "L. S.," they undoubtedly constitute an abbrevia- 
tion for f.nrus Si(/illi (the place for the seal). The 
document itself declares toward the end: "In witness 
whereof, I have ordered the seal of my office as provin- 
cial to be appended to the present document" ; and when 
it was first published, the seal was still attached to it, 
according to R*** [Kazimierz Lucjan Ignacy Romer], 
Beitrdge sur Beantwortung dcr Frage nach der Nation- 
alit'dt des Nicolaus Copernicus. 124, Breslau, 1872. Hence, 
despite llenryk Raranowski, Pihiiografia kcl^eniikon'ska. 
no. 753, Warsaw, 1958, the letters "L. S." are not the 
initials of any author, and certainly not of the writer 
who published no. 3696 in 1953 (sec Raranowski, 429). 

^0 Romer, 124 ; Franz Hipler, Spicilcyium cnpemi- 
canum, 298, Braunsberg, 1873 ; Polkowski, Kopcrnikijana 
3: 6-7, with a translation into Polish at 3: 7-8. A brief 
history of the document appeared in Wiek, no. 64: 3, 
1877. 

31 Artur Wolynski, Autografi di NiccoU) Copcrnico, 
pi. XV, Florence, 1879. "The original is found in the 
Krasinski Library at Warsaw," reported Wolynski, who 
was cited by Prowe (1 (1): 313). Yet the latter, 
shortly after saying that the original "is now probably 
in St. Petersburg" (2: 467), remarked that it is "lost, 
as was pointed out in the preceding note" (2 : 468). 
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professor of sacred theology," he dated the docu- 
ment on March 10, 1469, "in the monastery of 

Krakow." 

This same "James of Bydgoszcz, professor of 
sacred theology and prior of the monastery of the 
Holy Trinity" had petitioned the Uni\crsity of 
Krakf'nv on August 28. 1450^- not only to admit 
the local Dominican friars to the university by 
incorporation but also to accept him as a teacher 
of theology, "and this was doTic." '-^ Moreover, 
"F'riar James of Bydgoszcz, master of sacred 
theology, who ruled the province of Poland for 
twenty-seven years," died in 1478, according to 
the necroldjry of the Dominican monastery of the 
Holy Trinity at Krakow.^* 

Since James of Bydgoszcz, who made Coper- 
nicus' family Dominican tertiaries in 1469, died 
in 1478, he obviously could not, despite Krzyza- 
nowski, have ordained Copernicus a priest after 
1502. Nor, again des])ite Krzyzanowski, could 
James of Bydgoszcz have been "elevated to suf- 
fragan of Krakow in 1502 by John Konarski, 
bishop of Krakow," and to titular bishop of 
Laodicea in 150,1" '"' In those early years of the 
sixteenth century the suffragan of Krakow 

^- Four years earlier, on August 22, 1446, James of 
Bydgoszcz as prior and the other friars of the monastery 

of tlic Holy Trinity in Krakow sold a bouse to the mu- 
nicipal autliorities ; see Codex diplomaticus ciintatis cra- 
covicnsis 1257-1506 1: 208, Krakow, 1879-1882, ed. Fran- 
ciszek Piekosii^ski. 

Conclusiones universitatis cracmnensis ab anno 1441 
ad aitiitini 15S0, 15, Krakow, l^.l,^, cfl. Hcnryk Barycz. 

^* Hcinrich Zti^slRrg, Kkiiuri (jt'sciiichtsciuellcn 
Poltns im Mittelalter, Archiv jiir dslcrrcichischc 
Gcschichte 55: 150, 1877; the necrology records the death 
of James of Bydgoszcz as having occurred on May 30, 
1478. 

TIk- anachronistic idea that John Konarski made 
Janus of I^ydgoszcz his sulTraKan appeared as early as 
Severinus, I)e 'lila . . . Uyac'mthi, .54, Rome, 1594. But 
after James of Bydgoszcz died in 1478, a quarter of a 
century elapsed before John Konarski became bishop of 
Krakow in 1503, as was pointed out by Sadok Bar^cz, 
Rys dzii-jiki- sakonu kasnodsicjskiego iv Polsce 2: 50, 
Lvov, 1861, 

James of Bydgoszcz was in fact named titular bishoj) 
of laodicea, but not in 1503. Ilierarchia catholica nwdii 
et receniioris an-i 2: 190, Miinster and Padua, 1901-1958, 

includes in its list of titular bi'-li()i)s of I.aodicea in Syria 
"Jacol)us de Bydiioszcza. O. Praed. 1481." While Hier- 
archia calholica's date (1481 ) lor the elevation of James 
of Bydgoszcz to the Laodicean bishopric is not as in- 
accurate as Krzyzanowski's date (1503), both dates must 
he belated since the bi--hnp died in 1478 (see n. 34, 
above). He owed liis dniible elexatinii to Jan Rzeszow- 
ski, who was bishop of Krak('>w from 1471 to 1488; see 
Barqcz 2: 50, and Szymon Starowolski, Witac antislitum 
rracmnensium. 181-183, Krakow, 1655. 



and titular bishop of laodicea was John Przy- 
jaciel <if KrakcW, who latinized his surname z> 

"Amicinus." 

Furthermore, the surname of the provincia' 
who presided over the initiation of Copemicxii' 

family into the Third Order is transmitted to 
I)v one of his cuntemporaries. Jan Dhigosz t 14L^- 
1480). This famous Polish historian record^' 
the surname in an essay which remained in manu- 
scri]>t until twelve years after Krzyzanowski's 
death. Then in 1864 one of the volumes in 
Dtugosz's collected works appeared, containing 
his list of the "Xames of the provincials of the 
Order of IVeachers in the kingdom nf P( ilan<l .ir '' 
its province." There we read that "Friar Jaim.- 
of Bydgoszcz, professor of sacred theolc^-. hy 
birth a noble of the house of r,odzieml)a."" iiri'-r 
of Kraki'iw. was unanimously elected in a genera'. 

'"Jan Xepomucen Fijalek ( 18f>4-P>3o ) . Studya 
dziejow uniwersytetu krakowskiego i jego wydziahi to- 
logicznego w XV wieku, Rosprawy akademii umie . r- 
noici, wydsial filologiesny, Krakow, ser. 2 14: 17. l^^• 

Amicinus was suffragan of Krakow as early as December 
29, 1501 (Coticlusioiirs unk\ cnu-oi-.. 95). .V^'ain 
lated, Hicrarchia catholica (2: 311) date- \niiciini~" 
pointment as suffragan of Krakow in 1503 ; the month aiK. 
day must be August 9 or earlier, since it reccM-d» h-» 
elevation to the bishopric of Laodicea as follows : "J«»- 
annes (suffr. cpi. Cracovien.) 1503 Aug. 9" (2: l'A>. 
For .-\niicinus' retention of both these titles a> late a.- 
1524, see Catal(it/us diplomaluiii f'i'r<]onicnci>ruiii unirrr,.- 
latis jagcllonicae cracoi'icitsis, p. 1*^2, no. 394. Krakij\». 
1953, ed. Kazimierz Kaczmarczyk. Amicinu!! died ■■r 
October 16, 1526 (Acta rrctoralia almae unh-frsir-:\- 
sludii craco7'ic)isis 1: 726, Krakow, 180,V lOiig. cdd. WCi- 
dislaw Wislocki and StanisJaw Estreicher). 

•■'^ The credit for correcting Krzyzanowski's soh>>tit: 
tion of "Zaremba" for James of Bydgoszcz's true sunun- 
Godziemba should be given to Ludwik Antoni Biricr- 
majer, Mikolaj Kotycniik. AM, Kraki'n\. 19O0. Y«* 
strangely enough, L. .V. Birkeninajer l>«tk a less ileL-i^i^; 
position on p. 572. Tiiere, instea<i of rejecting the ;irt 
tended surname Zaremba outright, he merely termol r. 
"at least questionable," and said only that Fijatek ca'. c' 
James of Bydgoszcz "Godziemba." But this quesiinr ••• 
the surname is not to be decided by citing a nmctecr.*'-- 
century scholar who cries "Godziemba" against anoti-.r 
who shouts "Zaremba." Actually Fijalek found the trjr 
surname (iodzienilia in Dlugosz. However defective tr-- 
Renaissance historian's accounts of remote ti^1e^ 
places may have been, he certainly can be trusted » 
lie is discussing his own contemporaries and hi^ "j.: 
immediate vicinity. His "Xames of tlie province > ■ 
the Order of Preachers in the kingdom of Polainl" 
extend, he explained, from the first such provincial 
the modern, namely. Friar James of Bydgoszcz," who » 
prior of the Dominican monasteiy in Krakow »'"•• 
Dhi^ii-^z was a canon of the cathedral chapter in t • 
same city. The misassignmciit of James of l^ydgi-*.'^' 
to the Zaremba family did not originate with KrzjT.i= 
owski ; see n. SO, below. 
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iptcr held in the monastery at Sieradz in the 
ir 144. becoming paralyzed at Krakow in 
'S. lie died on May S"*" and was buried in the 
iiastery of the Holy Trinity of the Order of 

rachers." *^ 

\s a matter of sober historical fact, then, it was 

nes Godziemha (not Zaremha) of Rydjjoszcz 
0 inducted Copernicus' family into the Third 
:ler in 1469. Godzieniba was later designated 
liar bishop of Laodicea, apparently shortly 
Lire his death in 147S. He had no part in any 
ged ordination of Copernicus as a priest after 
12. 

Cot content to oflFer a bare assertion like Gali- 

s. Krzyzannwski adorned his fantasy with a 
cific place (Krakow), an approximate time 
ter 1502), and the names of two presiding 
lates (Zaremba and Konarski). In venturing 
^ui)|jly such definite details Krzyzanowski per- 
is imagined that he was enhancing his credi- 
ty. Instead these very details turned out to 
his Achilles' heel, since they permitted him to 
refuted l)y lovers of the truth using unimpeach- 
; sources, the publication of which he did not 
?see. 

Nevertheless, Krzyzanowski himself may have 
>ed the weakness of his X'alhalla paper. For 
returned to the fray three months later in his 
mtmenie jubileuscmve (or Commemoration 

The last digit is missing in Diugosz, who reports 
Godziemba's predecessor died in 1441. According 
le necrology cited in n. 34 above, James of Bydgoszcz 
"ruled the province of Poland for twenty-seven 
>" at the time of his death in 1478; if so, he took 
e soon after 1450. Why did Rarrjcz (2: SO) give 
date as not later than 1447? Janus of IJydgoszcz 
amed as the provincial in 1454 (Codex diplonvaticus 
atis cracmnensis 1: 222). 

.-\ccording to the necrology cited in n. 34 above, 
es of Bydgoszcz died on May 30. 
D»ugosz, Opera omnia 9: 453, Krakow, 1863-1887 = 

I' t riit-fjiiontiii didiwsis cracD'i-im.s'is 3: 4S3 ; see 
49 for the passage quoted toward the end of n. 38, 
^e. 

This "Memoir in commemoration of Nicholas Copcr- 
5, the founder of modern astronomy, in the thrce- 
iredth year since his death and the promulgation of 
system" was published separately (Warsaw, 1844), 
also constituted pp. 1-34 of the appendix to Krzyzan- 
<{■■- f)(i-i'ii(i polska (Warsaw, 1844), a book on early 
ind and its contribution to human progress. The 
imemoration Memoir was promptly reprinted twice : 
ttdar Xiesabitowskiego, 1844, and Prsyjaciel ludu 
izno) 11: pt. 1. no. 4-8, 1844. Five years after 
kzanowski's death, his Duioui pnlska was brought 
in a second edition (Warsaw, 1857) by Hii)olit Skim- 
iwicz. who included tlie Commemoration Memoir in 

: S>9-132,. as did also Polkowski in his Kopernikijana 



Memoir, as we may call it), which he dated May 
24, 1843, the tercentenary of Copernicus' death. 
In his Commemoration Memoir he said about the 
astronomer: "In Krakow after 1502, the year in 
which he returned there from Rome, he embraced 
the ecclesiastical profession and received his 
ordination there." The multiple errors stuffed 
into this one sentence have been disclosed above 
in our analysis of Krzyzanowski's Valhalla paper. 
But now in his Commemoration Memoir he pro- 
ceeded to add the following new material : 

This is the understanding of Samuel Luther Geret, 
doctor of law, court secretary of King Poniatowski 
in the administration of the city of Torun, in his 

manuscripts known to us concerning Copernicus, and 
this follows from the fact that after 1509, when 
Copernicus left Krakow for Varmia, he was already 
a priest.** 

The (Commemoration Memoir's statement that 
Coi)ernicus was already a priest in 1509 when 
he left Krakow is not really new. For the Val- 
halla paper had previously maintained that the 
astronomer lived in Krak<')\v from 1502 to 1509, 
and that Kraki'»\v was the scene of his ordination 
as a priest after 1502 (and therefore before 
1509). Thus the Commemoration Memoir's un- 
supported assertion that Copernicus became a 
priest at the latest in 1509 adds absolutely nothing 
to the Valhalla paper's unsupported assertion that 
he was ordained after 1502. 

Hence the only really new element for us in 
the Commemoration Memoir is its mention of 
references to Copernicus in the manuscripts of 
Geret (1730-1797). Born in Torun (Thorn), 
Copernicus' birthplace. Cerot filled A-arious mu- 
nicipal offices of his native city, and also edited a 
local weekly newspaper for twelve years. Shortly 
before his death he published two books about his 
home town, one focusing on its contemporary 
situation and the other on its historical past. He 
was appointed to several royal posts by his ruler, 
King Stanislaw Poniatowski, at whose court in 
Warsaw he resided for some time. Living in the 
period when Poland, once a major sovereign 
state, was sinking below the political horizon 
while the star of Prussia's might was rising, 
Geret tried to instill nationalistic feeling in the 
Prussians inhabiting Poland; he called "the 

2: 127-147. I wish to thank Wanda Borkowska, librarian 
of the Biblioth^ue Polonaise in Paris, for her courtesy 

in making available to me the 2d ed. of Da-n'ita pulska. 

*'■' Spoiiinienie jubilcussoivc, 23 ; Daivna polska, appen- 
dix. 23; 2d ed., pt. 1: 122; Polkowski 2: 140. 

♦« Ibid. 
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I'olcs the enemies of Prussia." ' ' He would 
hardly have sympathized with Krzyzanowski's 
thesis that Copernicus was a Pole. 

What do Geret's manuscripts say concerning 
Copernicus? In all the vast literature that has 
been pul)lished about the astronomer in the 1 1 5 
years since Krzyzanowski's extremely \ague 
citation of these inanuscrijns *• first appeared in 
print (his citation has been rejiublished tour 
times), they have been discussed only once, and 
that unique discussion is openly skeptical/^ 
Therefore, while awaiting more precise informa- 
tion on these manuscript references to Coperni- 
cus, 1 should be inclined to recommend suspension 
of judgment about Geret's "understanding," as 
rela\ed to us by Krzyzanowski. 

In the meantime it is possible to examine one 
instance of Krzyzanowski's use of a manuscript. 
Dlugosz's "Names of the provincials of the Order 
of Preachers in the kingdom of Poland and its 
province" was still only an impublished manu- 
script when Krzyzanowski's Commemoration 
MenK)ir was ])rinted. W ith regard to James of 
Bydzoszcz. as we saw above,^** Dhigosz's manu- 
script reports that his surname was Godziemba, 
that he was elected in the general chapter held at 
Sieradz in the decade of the 1440's, and that he 
died in 1478. Hut Krzyzanowski's Commemo- 
ration Memoir airily declared that "James Zaremba 
of Bydgoszcz . . . was elected by a meeting of the 
chapter at Sieradz in 1478."" Why did 
Krzyzanowski accept the transfer of James of 
Bydgoszcz from one noble Polish family to an- 
other? Why did he accept the transformation of 
the date of James of Bydgoszcz's death into the 

*•■' S. L. Geret, Die aus den Griibem durchdringende 
Stimme derer for swey hundert und hundert funfcig 
Jalirrii '.crstorlinifn wahren und achtcn Preusscn, cur 
Erxi'cckung und Besserung an die jetst lebenden au Polen 
ausgciirletcn Preusscn. 6, Mitau, 1774; Geret begins this 
book, which was published anonymously for obvious rea- 
sons, with the lament "that we have become Poles and 
have cea.scd to be Prussians" (p. 5). 

**R*** [Romer], 169, was impressed by Krzyzanow- 
ski's "explicit" citation of Geret's manuscripts. But 
woulfl not an additional indication of the exact passage 
have made Krzyzanowski's citation even more explicit, 
thereby helpini;^ to settle the question whether he was 
writing history or creating mystery? 

Gdzie jest Mandatum regium pro administratore 
Copernico w rvko])isic Gereta?, Wiek, 1887, no. 205. 
In the text at n. 41. 

*• Spomnienie jubileussovK, 24 ; Dazma polska, appen- 
dix. 24; 2d ed., pt. 1: 122; Polkowski 2: 141. 



flate of his election as provincial? '" Wa- ;• 
because he wanted to pretend that the {irrr 
who made the astronomer's parents I>cr 
tertiaries in 1469 lived long enough ? 
ordain Copernicus as a priest lietween V: I 
1509? For Krzyzanowski's Commer. r: 
Memoir continued as follows : 

After .serving the Order in this office M". 
cial I for twenty- four years, in 15n2 ZarenVj 
elevated to suffragan of Krakow by John K'C/ 
bishop of Krakow, and in 1503 to titnbr !).•-'■. 
Laodici-a hy I'ope Pius III. There are in!:: 
that Copernicus received his priestly ordin.itii- " 
the hands of Zaremba and Konarski.*^ 

The nature of these "indications" can rtt!:" 
sunuised by witnesses of Krzyzanow^'s 'V 

ate distortions of Dhigosz's man«scnf»L 
wonder Krzyzanowski's principal Genra: 
tagonist called him an "unreliable wrrtr 
Even a staunch Polish admirer >>i Krzm*:" 
describing him as hot-headed, hasty, ' 
spoke of his "numerous blunders and nu 
tenable, exaggerated asserticms." 

III. THK SPREAD OF THE MYTH 

Despite such shortcomings Krzyzanow.'i. 
erted an enormous influence both inside ? 
and outside. We have already seen ' !t 
dubious doctrines were propagated in 
Russian, and English. But by far hi> 
echo was Jan Czynski (1801-1867),** thr t 
of Kopernik et ses traz'aux, Paris. \^'. T!' 
after most Frenchmen writing about C";*' 

""The niisassi^nnient of Jaint-- of Bydz ■-:£-■ 
Zaremt)a family appears as early as Severinib 
. . . llyacinthi, 54), wlio also transformed 14"^ 
year in which James of Bydgoszcz was efctttd 
cial. even though at p. 66 Severinos dated thf 
James of Rydgoszez in 1477. 

Sf>otnnicttie jubilcussoxvc. 24; Dazt-nc ^'i 
dix, 24; 2d ed., pt 1: 122; Polkowski 2: MI 
Krzyzanowski's "Zaremba" never existed, J<to 1 
(1447-1.S2S) actually was the bishop of Krakow*" » 
than twenty-one years from 1.^0,^ until hi- r'athi' J 
3, 1525; sec Starowolski, Vitae antistHum cmr.-.^* 
191-193, or Ludwik Lctowski, Kaiahg bishr- J 
latozv i kanonikow krakawskich 2: 58-73, Knfc« 
1853. , 

»«Prowe 1 (1) : 48. IVowt's uencral distnis 
zanowski did not save him from being (koei^i'i 
adversary's interpolation of "Zaremba" in the 1* 
ment, which he reprinted (2 : 468). 

B8R*« [Romerl, 111. 141, lo2. 

•* In the text at mi. 21-25. abovc. 

»• For a brief sketch of Czyitski's life and d**' 
Stanislaw W^dldewicz, Etvdes cop«rmeia»tt 1 
Paris, 1955-1957. 



Copyrighted material 



104, NO. 6, I960] 



COPERNICUS WAS NOT A PRIEST 



641 



V much of their information (and misinforma- 
) about him from Czynski. Thus at three 
its in Czynski's extensive Table of Contents 

could read that Copernicus '■l)ecomes a 
-t," "embraces the ecclesiastical condition 
ugh love of science," and "becomes a priest 
irofession, fulfilling all its duties with remark- 

j)iinctiliousness." This last unhistorical 
luct of a devout imagination was expanded 
Czynski's Introduction,'^ which located in 
kovv Copernicus' "embracing of the ecclesi- 
al condition as his vocation." For this 
)osititious action Czynski's text generously 
ished Cop>ernicus' motive: 

loped to tiiui an unknown route, to discover tlic 
niechaiiisni of tlie universe, and to give a new 
ilse to the investigations pursued by the human 
I. In order to attain this end, he had to have a 
?ful refuge and a life free from storms. The 
siastical condition corresponded best to his inner 
ig and future plans. Guided as much by piety 
y the desire to continue his astronomical re- 
:hes, he renounced the life of the world and 
me a ])ricst. James Zarem1)a, suffragan, and 
Konarski, bishop of Krakow, conferred holy 
rs on him." 

ing provided the astronomer with a praise- 

hy purpose in picking the profession of priest, 
iski proceedcfl tn describe Copernicus' at- 
le toward the career which he actually did 
choose: "He wished to fulfill his duties as 
it, giving ])r(M)f of great piety and bringing 
h precision to his performance of the divine 
ion." '"Copernicus' scientific work did not 
ent him from carrying out his duties as a 
;t and as a citizen." "Copernicus' he- 
ir .. . provides an example which ought to 
allowed by the clergy of all countries. His 
ion as a priest did not make him forget his 
ations as a citizen.""- Czynski climaxed 
iccount of Coi)ernicus' twofold services by 
ing on the astronomer the hyphenated label 
•st-citizen." •» 

1 entire chapter of Czynski's book was de- 
1 to Krzyzanowski's Valhalla paper. F"rom 
'.yiiski translated a sentence with which we 

*p. xiv, viii, iii. 

)ated August 10, 184.S (p. 19) ; the Dedication is 
September 10, 1846 (p. iii). 

12. 
•p. 34-35. 

35. 

44. 

54. 

83. 

ii. XIV, pp. 174-192. 



have already become familiar : "Upon his return 
to Krakow, Copernicus embraced the ecclesiastical 
profession, and it was at Krakow that he was 
ordained." After correcting an error commit- 
ted by Krzyzanowski, Czynski continued: 

Here the learned professor enters into minute details 
concerning the personal life of Coi)ernicus. At 
Krakow he finds James Zaremba, who lets him share 
the rights enjoyed by the Dominicans in Poland. It 
was this bishop, as well as Konarski, bishop of 
Krakow, who presided at Copernicus' ordination.** 

By attributing to Krzyzanowski the statement 
that Copernicus joined the Dominican Third 
Order, Czynski imputed to his compatriot a 
blunder which Krzyzanowski did not in fact make. 
I"or in his X'alhalla i)aper, as we saw above."^ 
Krzyzanowski listed the persons admitted to the 
Third Order as Copernicus' parents "together 
with their children." But these children did not 
include the future astronomer. He was bom in 
147,^. nearly four years after his parents entered 
the Third Order, taking with them those of their 
children who had been born before March 10, 
1469. To enlist Copernicus among the Domini- 
can tertiaries four years before his birth would 
have involved an absurd anachronism of which 
Krzyzanowski was not guilty. He neither stated 
nor implied tliat Coi)ernicus became a Dominican 
tertiary. It was Czyn.ski who enrolled the as- 
tronomer in the Third Order ; and he placed that 
event (which never occurred) more than thirty 
years after the date of the document attesting the 
admission into the Third Order of Copernicus' 
family without the astronomer. 

Close attention to chronology, however, was not 
conspicuous among Czynski's virtues. Thus he 
put Copernicus' researches "in the middle of the 
fifteenth century," although that century's third 
quarter was nearly over at the time of the as- 
tronomer's birth in 1473, a date which Czynski 
knew ])erfect]y well.''' While aware that Coper- 
nicus died seventy years later in 1543,'" Czynski 
nevertheless computed that the astronomer's "life 
ended at the age of seventy-three." Copernicus' 
observation of an occultation of Aldebaran on 
March 9 was assigned by Czynski to 1496'^ in- 

" P. 188. 
•«P. 189. 

" In the tt \f at n. 18. 
«" P. 14; see also p. 172. 

P. 26. 
" P. 84. 
" P. 85. 
" P. 32. 
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Stead of 1497." In the dedication of the 

Rei'olutwns Copernicus declared that he had kept 
his book away from publishers "not only nine 
years but four times nine years" ; that interval 
Mras mistranslated by Czynski as "more than 
twenty-seven years.""' The first printed ex- 
planation of the Copernican theory was written 
in 1539 by Copernicus' disciple, George Joachim 
Rheticus, who dated it "on the ninth day before 
the calends of October" ; this day in the calendar 
of ancient Rome was niisequated by Czynski 
with October 9 (instead of September 23).^* He 
called Tycho Brahe (1546-1601) a contemporary 
of Copernicus/' even though the great Danish 
observer was bom more than three years after 
Copernicus died. Jan Brozek (1585-1652)'* 
was cf)nverted into a "friend and confidant" of 
Copernicus by Czynski,''-' despite the latter's quo- 
tation*' of Krzyzanowski's correct description of 
Brozek as "professor of astronomy in Krakow at 
the beginning of the seventeenth century." 
Having noted*' that Galileo's Dialogue was pub- 
lished in 1632, Czynski remarked : "it is on ac- 
count of this l)ook" that the eminent Italian sci- 
entist "was summoned before the tribunal of the 
Sacred Congregation of the Cardinals, under 
Paul V. in 1610." " 

Pierre Gassend (1592-1655), the famous 
French philosopher whose life of Copernicus was 
published in 1654, was called by Czynski "the 
first biographer of Copernicus" "'-^ and "the only 
biographer of Copernicus," even though Czyi'i- 
ski himself acknowledged that "a short biography 
of Copernicus," "two pages" in length, had 
previously appeared in the 1617 edition of the 

RcTolutiniis, IV, 27. 
■>* P. 72; cf. p. 185. 
P. 62. 

^« Edward Rosen, 196, Three Copernican treatises. New 
York. 1939; 2d ed., Dover Publications, 1959. 

P. 103. 

T** J-'or a Ijric-f account of tlii> ciitlnisiastic admirer of 
Copernicus, together witli a useful list of pulilications 
about Brozek, see VV^'dkicwicz, Etudes copernicienncs 
1: 7-11. 

" p. 96. 

80 P. 182. 

•1 P. 252. 

82 P. 258. 

« P. 27. 

8* P. 120; when he called Gassend "the only serious 
biographer" of Copernicus, Czynski ignored Georg Chris- 
toph Ltchtenberg (1797, 1803) and Johann Heinrich 
Westphal (1822). 

8^' P. 168. 

««P. 169. 



Revolutions}'* Erasmus Reinhold's PrusmK 
tables (Tiibingen, 1551) gave Czynski particular 
trouble. In one passage**' he attributes them to 
Copernicus who, he says, sent them to Ronic 
(presumably before 1543) ; in another passage 
he names Rheticus as "the author of tlie PrusskK 
tables.'' Copernicus' reference to the discovetj 
of America was displaced by Czynski from Book 
I. chapter 3, of the Rei-ulutions to "the first chap- 
ter." ^" In describing C'oi)emicus' living quarters, 
Czynski remarked that "the simple asironomio! 
instruments were made with his own hands.''*- 
Yet previously Czyr'iski had said that "the on'.v 
instrument which Copernicus had at his ili;- 
posal"*' was the parallactic instrument. M<ii^- 
over, Czyi'iski added that "we see in the i>;.i*r« 
of T\cho Brahe. founcl after his death, the (!e- 
scription of the parallactic instrument imde i} 
Copernicus' hand and used by him in his obsenv 
tions." This formulation indicates that Czra- 
ski was unfamiliar with Copernicus' detailed de- 
scription of the parallactic instrument in tht 
Revolutions.** By saying that Copernicus ha-; 
only the parallactic instrument, used mainly v^' 
observing the moon, Czynski showed tliat he «a^ 
equally unfamiliar with Copernicus' descripti"n» 

*' This in turn had been preceded by the biograi i i 
Copernicus in Melchior Adam. I'itac Germanorim 
clarorum, 126-128, Frankfurt, 1615; this work was is^ur; 
also at Heidelberg in 1615 under the title FiJw C;'- 
maiiorum pliilosopliorum. Besides these two biogiapW' 
of 1615 and 1617. a third biojjraphy of Copernicus «• 
published before Gassend's. In fact, this third biopriiii} 
appeared in two quite diflferent versions : one in 
first edition of Szynion Starovvolski's Scriptorum f ' «■ 
corum . . . viiae (Frankfurt, 1625; reprinted 1644). *.' 
the other in the second edition (Venice, 1627). If it'' 
true that Starowolski's second version wn- .u-u • 
written by Brozek, tlie latter is still not Coii.rnir-- 
"first biographer," despite Wvdkiewicz. 10; nor ■ ^ 
1617 biography the "first biography of Copcnuw 
(W?dkiewicz, 9), since it was preceded by Affair. • 
Some i)eople will doubtless enjoy beinsz assured 
Adam came first. For the question whetlier Br"';» 
wiote the second version of Starowolski's biograp'y ' 
Copernicus, see Aleksander Birkenmajer, Czy Leovitt- 
byt przeciwnikiem Kopemika?, Kwartalnik kistirm f'^''' 
i trchiiiki 4 : 20-21, 1959 (summary in English at ; 
32-3.?). 

P. 57. 

P. 97. 

"0 P. 37. Edward Rosen, Copernicus and the &so»^ 
i f Aniei ica, Hispanic American Historical Rnva. B 

307-371, 1943, 
91 P. 95. 

P. 39. 
93 p. 38. 

»« Bk. IV, ch. IS. 



Copyrighted malerial 



104, NO. 6, I960] 



COPERNICUS WAS NO'I- A TRIES r 



643 



tlie (lUc-ulrant,'''' ust-d for the sun. and of the 
lilhiry sphere,"" used for the stars."' Coper- 
is' proposals for reforming the Prussian cur- 
. \ woulcl have abohslied the coining of money 
the three cities which still i)ossessed that 
ilege; but Leipzig was not one of those three 
?s, despite Czynski,®* who undoubtedly meant 
izig."" 

lis acquaintance with the liistorv of astronomv 

somewhat less than complete. When he tried 
tell his readers how highly Copernicus was 
ircled In- Christopher Clavius ( 153f^-1612), 
I'lski made some comical sli]is. Clavius' most 
ular publication, which was issued over and 
r again, was cast in the form of a commentary 
. thirteenth-century textbook by Sacrobo.sco.*"* 
licrousl\- inverting the relationship of these 

men. Czynski has Socro Bosco (as he calls 
) "reproducing the very words of Flavins" 

he calls Clavius). He laments "the fate of 
t^ii.'"- bishop of Salzburg, condemned as a 
■tic because he was the first man who dared 
)roclaim the sphericity of the earth and the 
ttnce of antipodes." Yet Czynski himself 
ha>ized that Copernicus "recalls Lactantius.'"^ 

poked fun at people convinced that the earth 
cmnd," "Lactantius,"* a caustic writer who 
ruled the mathematicians desiring to prove 

sphericity of the earth." And Czynski 
ed Kepler's reference to "Augustine who, 
e admitting the roundness of the earth, was 
illing to believe in the antipodes." Could 
iski po>>ibly have been unaware that the war 
?d by the church fathers Lactantius and Saint 
ustine against the correct conceptions of a 
d earth inhabited by antipodes was fought 
he fourth and fifth centuries, hundreds of 
5 before Vergil of Salzburg was condenmed 

ici-oluliotts, Bk. II, ch. 2. 
in\, Bk. II. ch. 14. 

Tadeusz Przypkowski, Les instruments astrono- 
■s de Nicolas Copemic, Archives intemationales 
oire des sciences 6 : 220-226, 1953. 

4',. 

ean-Yves Le Branchu, Ecrils notables sur la mon- 
: 28, Paris, 1934. 

[,ynn Thorndikc. The Sphere of Sacrobosco and 
miucntators, Chicago, 1949. 
P. 57. 

^Vhom he calls "Vigilius" here (p. 218) and "Vir- 
" (p. 262). 

"ailed "Jactance" by Czynski (p. viii). 

•Jactance" again (p. 37). 

P. 241, where Czynski finally reproduced the name 
intius" properly. 



by the Pope in 748?""'' Could Czynski have 
been so utterly ignorant of ancient (jreek litera- 
ture as to have been serious in asserting that 
Copernicus' discoveries "gave us the first idea of 
the infinite"?'"" Czynski was in deadly earnest 
when he mistook that jxnverful woman, 
Sophocles' Electra, for "an electric power." 

Copernicus* friend, Tiedemann Giese, bishop of 
Chehnno (Kulm), was not an archbishop, nor 
was lie referred to as a cardinal in the third edi- 
tion of tlie Rcz'oliitions, despite Czynski."" Fran- 
cesco Maurolico (1494-1575), in whose judgment 
Copernicus de.served a whipping rather than a 
refutation.'" was not a Jesuit, despite Czynski, "- 
but the abbot "^ of a Benedictine monastery near 
Castelbuono.^'* Kepler's mendacious announce- 
ment that he "eml)raced and ai)proved Catholic 
doctrine" was contained, not in a letter to Galileo 
(despite Czynski),"" but in the (German's "Ad- 
vice to foreign, especially Italian, booksellers."^" 

WHiile being interrogated by the Inquisition 
about his Didlot/iic. (lalileo ])leaded (says Czyn- 
ski)"' that he had taken "good care not to men- 
tion the name of Kepler, whose works offered 
much stronger arguments [than the Dialogue's] 

Die Bricfc dcs h. Jhmiftititis, 178-179, Berlin, 1916, 
ed. Michael Tangl (Epistolac sclectae . . . ex Monumentis 
Germaniae historicis 1). See John Louis Emil Dreyer, 

History of the phuielary systems ivotii Thales to Kepler, 
224-225, Cambridge, England, 1906 (reprinted by Dover 
Publications, New York, 1953), and Hermann Krabho, 
Bischof Virgil von Salzburg und seine kosmologischen 
Ideen, Mitteilungen des Insfituts fUr oesterreichische 
Gesehiehtsjorschunc) 24: 1-28, 1903. .'\n unconvincing 
argument that Vergil of Salzburg was neither an antipo- 
dist nor a bishop was concocted by Francis S. Betten, 
5"^. Bonijacc and St. Virf/il, 36-39, 60-63, Washington, 
D. C, 1927 (Benedictine Historical Monographs 2). 
P. 14. 
>o«P. 102. 

As was pointed out by Alexander von Humboldt, 

Kosnios 2: 500, .'^tuttuart. 1845-1862: rf. Corrcspondance 
d' Alexandre de lluinholdt n^ee Francois Aracjo {1809- 
1853), 289, Paris, 1908, ed. Ernest-Theodore Hamy. 

""Pp. 71, 170; Czynski dated the third ed. of the 
Revolutions, which actually appeared in 1617, in 1807 
(p. xiii) and 1607 fp. 168). 

' ' ' Kdward Rosen, Maurolico's attitude toward Coper- 
nicus. Proc. Amer. Philos. Soc. 101: 177-194, 1957. 

"-P. 11. 

"'Edward Rosen, Maurolico was an abbot. Archives 

intemationales d'histoire des sciences 9: 349-350, 1956. 

"* Lawrence Henry Cottineau, Repertoire topo-bib- 
linqraphique des abbayes et prieures, 618, Macon, 1935- 
1938. 

«« P. 249. 

>»8 j(jiiannes Kepler, Gesammelte Werke 6: 543, 
Munich, 1940. 
»" Pp. 262-263. 



Copy righted material 



644 



EDWARD ROSEN 



[PROC AMER. PHIU S(C 



in favor of Copernicus." Czynski takes good 
care not to mention the source of his statement. 
Actually (jalilco nicntiimcd the name of Kepler 
twenty times in his Dialogue, but shortly after its 
publication he wrote to a corresf)ondent that 
"some of Kepler's ideas tend to weaken rather 
than strengthen Copernicus' theory." To sup- 
port his story that Galileo, in abjuring Coperni- 
canism after being sentenced to prison by the 
Incjuisition, "with his foot tapped the earth and 
said in a low voice 'it still moves/ " Czynski 
resorted to the vague formula "we are assured 
that. . . ." ' '" In ([noting Copernicus as having 
predicted to his critics that they would see the 
phases of Venus "if you find a means of perfecting 
your sight," Czynski declared that "tradition 
has preserved for us some expressions which 
Copernicus used in defending his principles." 

But tradition was not what Czynski emphasized 
when he claimed "to have found documents which 
had escaped the researches of the scholars," ' and 
to have "based on irrefutable proofs" his ac- 
count of Copernicus* ancestry. With regard to 

KE 14: 340. 

Tliis "eppiir si iiiiKui" liyiiid was inviiitid by the 
littfrattiii" and lexicogTapht r ( liiisfi)|ic Baretti (1719- 
1798) in iii.s Italian library, 52, Lundon, 1757. As a 
myth-maker, however, Baretti had enough historical sense 
to put the fictitious words in Galileo's mouth, not when 
lu- abjured, but "the moment he was set at liberty." Tlic 
precise moment at wliich tlie fictitious words were de- 
clared to have been spoken became an issue of supreme 
importance for William Whewell (1794-18()6), Master 
of Trinity College, Cambridge. In 1847, the year in 
wliich Czyi'iski's Koprntik was published, W'licwell issued 
a revised edition of liis llisldry of Ihc iitdiicti:Y scirnccs. 
In this second edition (1: 4(A) Whewell made a remark 
(which has since been quoted witli ,"4lee by Roman Catho- 
lic detractors of Galileo) that lie did not "see with what 
propriety Galileo can be looked upon as a 'martyr of 
science*. . . . He would really have acted as a martyr, 
if he had uttered hi-~ 'e i)ur si munve' in the phiee of 
his alijuration, not after it." In its original form, which 
so sijtinally failed to satisfy WhcwcH's strict standards for 
qualification as a martyr, Baretti's legend was translated 
from English into French in Querrlles litteraires 3: 49, 
Paris, 17')1. The antlior of this anonymously published 
work was the .Vbiie .Siinoii-.\ui;ustin Irail ( 171''-17y4) . 
His surname was tranNlornu'd into "Trailli" by Hermann 
Kesten, Copernicus unci seine It'elt, 435, 509, Amsterdam, 
1948 (first printed in English translation under the title 
Copernicus and his ivorld, 3^)2, New York and London, 
1945, 194f)). 
P. 171. 

i-> P. 251. 

»"P. 101. 

1-3 P. 100. 

12* p. 14. 
p. 26. 



Krzyzanowski's insistence that Copernicu> devtl- 
ojjed the heliocentric system while he was still a 
student at Krak('>w, Czynski commented: "XNe <hi 
not even know on what Krzyzanowski could l«a>e 
this assertion. He found no trace of it in the 
Revolutions, no trace in the printefl works and 
manuscripts of | Copernicus' | Italian profe>- 
sors" ; the assertion "is not in conformity with 
Copernicus' own words." Krzyzanowski's as- 
sertion re},'arding the time and place of Copemicu*' 
di.scovery was rejected by Czynski. who demanded 
a printed or manuscript source. Yet he made n" 
such demand in connection with Krzyzanowki's 
assertion that Co])ernicus was a ]iriest. 

Krzyzanowski upbraided his German c»pj.M>nenta 
for not distinguishing between history and mythol- 
ogy, between prose and poetic fiction, betweer. 
truth and falsehood.^-". Since he seeni'i not tn 
have known about Galileo's declaration that 
Cop>emicus was a priest, the question naturally 
arises whether Krzvzanowski, like GaHlef>. fabri- 
cated the fable of Copernicus' priesthood in the 
forge of his own superheated imagination or ]xt- 
haps took it from some source other than Galileo. 

Although I cannot answer this tantalizing qtu-s- 
tion definitively, 1 should like to propo.se a \v>ir 
sible solution. Nearly a decade before Krzyzanow- 
ski wrote his \'alhalla paper and Commcni' ir.i'i r. 
Memoir, a .short story entitled "The youtii 
Co])ernicus" appeared in a Warsaw literary maga 
zine.'-"' The authoress of this frankly fictitm'i! 
])iece drew a romantic picture of Co})ernicu'^ a> a 
voting student on his way home from the university 

i--<'Pp. 184-185. 

P. 186. But Albert Caprinus. dedicating a luMk :■ 

Bisliop Samuel Maciejowski on September 27. 1542, r 
Krakow, referred to "Nicholas Coi)ernicus, canon of \ jt- 
mia, who oiue rnjoyi-d the hospitality of this city .ix.'. 
first drew from our university, as from a >pring. ti. 
marvelous things which he has written on mathntut^a 
subjects as well as the further material which he ' i-- 
bepun to publish. This he not only does not deny •.' 
agreement with Pliny's judgment that tri name t'' 
from whom we have benefited is an act of courte>y r. 
tliorounliiy honest modesty) but whatever the ber.c" 
he says that he received it all from our univcr»i:« 
(Warsaw, 1854, ed, of the Revolutions, 642). 

1 .S'/"""ii iVin'.- M(/ii7('».f-ii:tr, 31 ; Dawna polsktt. a?'»r- 
dix, 31 ; Polkow.ski 2: 146. 

«9Anna Nakwaska (1781-1851), Mtodoic Koperr.-l.. 
Jutraenka, 1834, pp. 209-255; reprinted in F\»lki»»^»' 
Kopcrnikijana 3 : 342-358, and in Od ntisceof m t- 
l''2.S. no. 4, pp. 11(1-120; translated into Frencfi 
Olynipe Chod/ko under the title "I.a jeunes^c K'>pr:- 
nik" in I.a I'aUuine /n,v/iirt(/»r, httcraire. »r<iiu(»i.'i-n.'j V ' 
illustree, 227-234. Paris. 1839-1841, ed. Leonard O^*'.-;- 
(reprinted in Kn-ue des feuilletons 4 : 283-294. 1844* 
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rescuing a fair princess in distress, who later vis- 
ited him after he had become a priest.''" Was it 
perhaps from this highly imaginative narrative 
that Krzyzanowski derived his entirely unhistori- 
cal conception of Copernicus as a priest?'" 
\\ hile Krzyzanow ski did not refer to the short 
story, it was summarized by Czynski for his read- 
er-. His brief summary contained the statement 
that "Copernicus embraced the ecclesiastical pro- 
fession," after which he added : "We do not know 
whether this little novel has any historical basis.""* 
Historical basis or not, Czynski's statement that 
Copernicus was a priest was promptly repeated 
by highly influential French writers. Thus the 
permanent secretary of the French Academy of 
Science. Fran(:ois ,\rago (1786-1S53). asserted 
in his biography of Copernicus that "on his return 
to Krakow in 1502, he became a priest." The 
s;une assertion was made by Ferdinand I foefer 
(1811-1878)"^ in the article which he wrote on 
Copernicus in his widely consulted Nouvelle 
hiographie generale}^^ Louis Figuier (1819- 
1894), whose numerous books and plays did so 

Polkowski 3 : 353. 356-357 : La PoUujnc. 2,12-233. 

In 1820 Krzyzanowski wrote an "Essay on the life 
of the Polish astronomer Nicholas Copernicus" in I'rencli. 
The autograph manuscript of this Xoticc, which appar- 
ently was never printed, was later oflfercd for sale 
(Prcci^odttik hibliograficsny 11: 119, 1888). If it is 
still extant, an examination of its contents may reveal 
whether it described Copernicus as a priest fmirtcin years 
before Krzyzanowski could have read .N'akwaska's short 
Story. The Xotice appears to be the fulfillment of a 
promise made by Krzyzanowski in a letter dated Decem- 
ber 20, 1819, and published by Aleksander Kraushar, 
T(n<-arz\st'iKi< krnh"a'skic prcyjacidi nauk 3 (1): 3''4 
.3')8. Warsaw and Krakow, 1%0-1911 (the citation in 
Raranowski. Bihiiotjrafia ki'/^rniikir,t.'sha. 135, should be 
clianged from 4 to 3) ; at p. 395, where Copernicus' 
ecclesiastical career is described, Krzyzanowski says 
nothing about his having been a priest. Readers who 
would like to know what Krzyzanowski looked like will 
find a iiholonraph of him av the fronti^iiictH- ni tlu' 2(\ ed. 
of his /'(KiiKi f'(}lska as well as in Krau>liar 3(1): 34.s. 

Pp. 313-314. 

Arago, Qiuzres completes 3: 175, Paris and Leipzig. 
1854-1862; at 3: 173 Czynski is cited. AraRo s complete 
works were immediately translated into (urinan under 
the title Sdiiiiiitliihe IVerkr. Leipzig, 1854-lcS60, by W'il- 
helm (jottlieb Hankel, who clialKnged some of Arago's 
statements, but not the one which maintained that Coper- 
nicus was a priest (3: 139). 

' ■•'Fiir a deeply moving analysis of his cliaracttr and 
]iul>lications, see George Sarton, Hoefer and Ciievreul, 
Bulletin of the History of Medicine 8 : 420-437, 444-445, 
1940. 

>as28: 60. Paris, 1859; at 28 : 74 Hoefer cited Czyn- 
■-ki's book (which he misdated in 184(i). In his llisloirc 
dc rastronomic, 294, Paris, 1873. Hoefer reiieratetl his 
misstatement about Copernicus' priesthcxMi. 



much to bring the achievements of science and 
technology to the attention of the general public, 
declared that Copernicus 

preferred to renounce the life of the world and to 
embrace the ecclesiastical profession. The bishop 
of Krakow, John Konarski, and the suffragan. James 
Zaremba, conferred holy orders on him. It was for 
the sake of devoting- himself entirely to the sciences 
that lie embraced the ecclesiastical profession. From 
the time that he became a priest. . . 

Copernicus became a priest also in the world- 
famous lexicon of Pierre I^irousse ( ISlJ-lSr?")."" 
'I'he distinguished astronomer and jxjpularizer of 
that science, Camille Flammarion (1842-1925). 
published a biography of Copernicus in which the 
first topic listed for discussion in Chapter IV 
reads: "He becomes a priest upon his return to 
Krakow";"* then Chapter I\' recounts that Co- 
pernicus "became a priest. John Konarski, bishop 
of Krakow, conferred holy orders on him. .A few 
years later, in 1510. . . ." A standard en- 
cyclopedia professed to be more preci.se by saying 
that Copernicus "returned to Krakow at the end 

""FiV des sai<ants illustres 3 : 363-364, Paris, 1868; 
repeated in 2d ed., 1875, and 3d ed., 1881, as well as in 

the translation into Spanish by Pclegrin Casabo y Pages, 
Ad cieiii-ia y sus liniiihres 2: 384, Barcelona, 1879-1881. 

' Criiiid dictiottimirc unhrrsel du XIXe Steele 5: 66, 
Paris, 1865-1884, citing Czynski. 

138 c;^ Copemic et histoire de la decoux-erte du 
systi'iiie du iiumdc. (t2. Paris. 1872 = Flammarion's 
L' Astronomic ct srs fondiili-urs : Copcrnic ct la di'cou- 
vcrtc du systcme du mondr. (i5. Paris. 1891. The two 
later editions (Paris, 1898 and 1916) cited by Baranow- 
ski, Bihliografia kopemikmvska, 94, are, I take it, ghosts. 

'••'"Ed. 1872: r.3; ed. 1891: 66. The translation of 
I'^lanimarion into Polish by Filip .Sulimierski under the 
title /.yc'u- Mikolaja Kopcniika. Warsaw, 1873, reminds 
us of the proverbial bread cast upon the waters. Flam- 
marion was translated also into Czech under the title 
Kopcrnik a sousta-ra yrrlora by Cenek Ibl (Prague, 
1 ''()()). The translation of l-'ianunarion into Spanish 
under the title I'ida dc Copcrnico, 57-58, by Mariano 
Urrabieta (Paris and Mexico City, 1879) produced re- 
percussions. On the one hand, the Dicciouario enciclo- 
pedico hispano-americano 5: 991 said that in 1503 Coper- 
nicus returned "to Krak6w, where he became a priest" 
( l'>arcelona. 1800); and mure recently, in a collective 
volume entitled Xicolas Copcrnico. 15. I'.ogota. 104.1, 
Belisario Ruiz Wilches stated that Copernicus "received 
holy orders in Krakow," and Oscar Miro yuesada called 
him a priest (Copernico: su tida y su obra, 83, Lima, 
10,^0). (^11 the other hand. Kscalante wrote that Coper- 
nicus "never received priestly orders and probably not 
even tlie suhdiaconate, despite the flat assertion of Ca- 
mille Plammarion, who declares without any basis tliat 
John Konarski, bishop of Krakow, conferred the priest- 
ho<Kl on him" (Nicolas Copernico: su vida, su obra, 
Memorias v rei-ista de la academia nacioml de ciencias 
[Mexico] 55 : 287, 1935-1944). 
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of 1502. and took holy orders there in 1503." "*> 

The persistence of this misconception in the twen- 
tieth century may be seen in a history of astronomy 
which disputed the motive adduced by Czynski 
and Figuier to explain Copernicus' selection of a 
status which in reality he did not select : 

The leisure time left liini hv his occupation per- 
mitted Copernicus to devote himself to his favorite 
study, astronomy. It has even been insinuated that 
he became a priest only for this purpose. But this 
insinuation is not justihed. It is nobler to think that 
Coi)ernicus, a modest Christian and unambitious 
scholar, was eager to isolate liimself from the world 
in order to combine his theological meditations with 
his scientific meditations, and that he was sincerely 
a priest and sincerely an astronomer. The care 
which he took to place hi'- nia>ter])iece under tlu' 
protection of Paul III ( who was pope from 15.54 to 
1549) proves how attached he was to religion in 
seeking the support of the highest authority which a 
priest can invoke. It is also an error, in my o])inion, 
to have him take holy orders as late as 1 502, and 
obtain his canoiiry eight years afterwards."' 

A commemorative lecture delivered in 19.^3 con- 
tinued to speak of Copernicus as a priest,"-' and 
may serve as our last example to illustrate the ex- 
traordinary range and duration of Czvnski's bane- 
ful influence on French thinking about Copernicus. 

IV. OBSTACLES TO THE MYTH'S SPREAD 

The claim that C"( i]H-rnicus was a priest spread 
unchecked until it came to the notice of Franz 
Hipler (1836-1898), who was himself a Roman 
Catholic priest. Hipler was also a canon of the 
Frombork chapter, to which Copernicus had once 
belonged. As an ardent student of Copernicus' 
life. Hipler knew that when the Frombork chapter 
in 1501 granted Copernicus an extension of his 
educational leave, it explained that it did so 
"principally because Nicholas promised to study 
medicine, in order that he might thereafter as a 
practitioner of the healing art advise our most rev- 
erend bishop and also the canons of the chap- 
ter." As a professor of theology and head of a 

i««Lo grandc encyclofirdie 12: 897, Paris, 1891; the 
article on Coiieniicus was written by Leon Sagnet, who 
cited Czynski at 12 : 899. 

1*^ Felix Boquet, Htstoire de Vastronomir, 2S3, Paris, 
1925. Copernicus was called a priest also by Jean Plat- 
tard, Le Systeme de Copernic dans la litterature fran<;aisc 
au X\'U- sit-cle, Rex-uc du srhi,'inc sirclc 1: 223, 1913. 

Paul Laberenne, Nicolas Copernic, La Pensee, no. 
SO: 29. 1953 (September-October). 

"^ Hipler, Sf>icUciiium C(<t'crmca>\utu. 2G7 . Prowc 
(1 (1) : 291) omitted a "C" from the date of this docu- 
ment. In 1215 the fourth Lateran Council forbade a "sub- 



seminary for the training of Catholic priest*. Hip- 
ler commented on the chapter's action as folli)w>: 

At first glance it may seem that the Fronibork 
chapter, by wishing to have in one of its members a 
practicing physician, perhaps committed a violati«>n 
of canon law . w liich. as is w ell known, never de.>irt-d 
or favored the practice of medicine by servants of the 
church. The regular clerg)- were >trict!y forbidden 
to study medicine at the universities, and tho>e doc- 
tors and surgeons whose practice entails burning and 
cutting are canonically disqualified for or^linatifi a- 
pricsts because they are delicieiu in teiii lerne--. 
Therefore most medieval medical men. jurticuhiriv 
the cathedral chapters' canon-doctors or cani.:.- 
physicians, who often had their own benefice-^. >etrr- 
actually to have been, not priests, but merely -in;p!e 
clerics. When Copernicus entered the chapter, he 
must have received the four minor order- | d-" irr.i.i:-.. 
reader, exorcist, and acolytej if be did not alrc.viy 
have them. Whether be ever took the three n^aii-r 
orders (deacon, priest, and bishop] is doubtful. 
cially since the overwhelming majority of the Frtf-n- 
bork canons ni the fifteenth aii(l >ixteenth ccKturv^ 
are known not to have been ordained as prie-t-. E>ut 
if Copernicus was not a priest, as a canon lie c 'ulii 
study and practice the art of medicine, to w hich he 
now wanted to devote himself, without even the 
semblance of an obstacle in his path.*^^ 

The first olistacle in the path of the propagati^rs. 
of the falsehood that Copernicus was a prif~! was 
erected by the priest Hipler. Although he con- 
fined himself to expressing a doubt, and uttered 
no categorical denial, he did underline the incom- 
patibility of the j)riesthood with the practice of 
surgery and cautery. 

Contributing nothing further to this argument, 
I^opold Prowe (1821-1887) changed Hipler * 
doubt til a categorical denial: "When Copemica^ 
entered the chapter, like most of his felIow-canim.o 

deacon, deacon or priest to practice that part of -uriitrj 
which involves burning or cutting" (see Karl Joseph \.r 
Hefele, llistoirc dcs concilrs 5: 1348, Paris, 1907-1952- 
This rule entered the canon law as a section of Chapter 
IX, Title 50, Book III of the Decretals issued by ¥<nr 
Gregory IX in 1234 (see Corpus iuris cannnici. ed. ETr..'. 
Fricdlieri;, 2: (>(,(). Leipzig, 1879-1881). In the Code o: 
Canon Law, pronnilgated by Pope Benedict XV" in 1*^1" 
Canon 139, Section 2, prohibits clerics "from (NracticEV 
medicine or surgery without papal permission'' (see 
Codex iuris canonici, ed. Pietro Gasparri, 34, New York 
1918). 

Hiiilcr, Xikolaus Kopcnnkus ton! .l/ijrfin LufJbiT 
27-28, Braunsberg, 1868; printed also in ZE 4: 5Ol-50iI 
1867-1869. Hipler's contention that Copernicus was ccn- 
iined to the minor orders by the canonical disqualificar.<o 
for the priesthood of those who practiced surf?er>- arc 
cautery was promptly endorsed by Cesare Cantii, C - 
pernico, Archivio slorico ilaliano 13: 136, 1871 '->'. 
series). 
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had received only the four minor orders, and did 
; take the major orders afterwards." 
roming from the author of what is still our 
St substantial hiogra])hy of the astronomer, 
jwc s outright denial exerted a marked influ- 
:e on subsequent discussion of Copernicus' sup- 
ed priesthood. Thus Maximilian Curtze (1837- 
) . who had supervised the 1873 edition of 
Rcvolutiofis, repeated Prowe's thesis that "when 
pernicus took his place as a canon, he received 
minor orders, but never the rest." Yet 
rtze inconsistently slipped hack into the pre- 
plerian position by calling Copernicus a priest 
ile weirdly arguing that "as a priest Copernicus 
lid hardly have regularly attended the lec- 
es" on surgery at the University of Padua."* 
Jurtze's inconsistency was underscored by 
olf Miiller (1853-1939), professor of astron- 
y at the Gregorian University in Rome and di- 
tor of the ])rivate observatory on the Janicu- 
1. In a biography of Copernicus published the 
X before Curtze's, Muller had implicitly re- 
ted Prowe's denial that Copernicus was a priest 
repeating Hipler's doubt: 

i-'Prowe 1 H): 293; at 1 (1): 158, Prowc scot?cd 
those Polish writers who professed to know that 
temicus was ordained a priest at Krakow. 
Curtze, Nicolaus Coppemicus, Himmel und Erdc 

m. 18W. 

" Hinwu l und Erdc 11: 207, 1899. In Sun, stand 
u still. New York, 1947, Angus Armitage was sinii- 
y inconsistent: "in Copernicus' time, the Frauenburg 
iptiT coukl barely nui>ttr one priest for the service 
he altar" (p. 95) ; Copernicus "must have passed for 
exceptionally favorable specimen of the priesthood"' 
150; repeated at pp. 78, 121 in The zvorld of Copcr- 
ts. New York, 1951). For the special twist given 
he tnytli of Copcmiciis' priesthood by dating his sup- 
ed ordination before (not after) he returned from 
studies in Italy, see n. 198, below. 
" Apaiiist Curtze's weird argument that a priest 
lid not attend lectures on surgery, an equally weird 
luncnt was proposed : "clergymen were not forbidden 
study medicine, provided that they did not practice it 
money" ; "Copernicus . . . practiced the healing art. 
lout a monetary puri)ose. since be was a clergyman" 
useppe do Florentiis, Nicola Copernico, Sapere 17- 
366-367, 1943). An even weirder attempt to preserve 
legend that Copernicus was a priest cropped up in a 
cli article commemorating the astronomer's quadri- 
tiniiial : "Because he served as a doclnr. it lia> been 
ught that he never was ordained as a priest. The 
ctice and profession of medicine were indeed forbidden 
priests in general. In fact neither a day nor a year 
jrdination is known in Copernicus' case. More accu- 
!ly, the ban recognized many exceptions and dispen- 
ons, and tradition quite properly sees in Copernicus 
iriest" (S. P. van't Hof, Nicolaus Coppemicus, De 
tuur 63: 49. 1943). 



Whetlier Copernicus ever received the major orders 
cannot be positively ascertained. To be sure, many 
writers talk about the priest-astronomer without, 
however, being able to adduce a trustworthy source 
tor this designation, .-\part from the fact that in 
tiiose days by no means all canons were ordained as 
priests, in our particular case many reasons seem to 
indicate that Nicholas was satisfied to receive the 
minor orders, in order thus to be able better to follow 
his new (medical) calling and his inclination to study 
and privacy.'*^ 

This is the first time, so far as I know, that any- 
body ever pointed out the complete absence of any 
documentary foinidation for the asserted priest- 
hood of Copernicus. Moreover, Miiller rendered a 
further service to the cause of Copernican scholar- 
ship when the translation of his biography from 
German into Italian t^ave him an opportunity 
to make some revisions. Xot only did Miiller now 
emphasize Curtze's inconsistency in labeling Co- 
pernicus a priest while maintaining that he re- 
ceived only the minor orders, but Miiller also 
named (jalileo as one of the writers who talked 
about the priest-astronomer Copernicus.*'"' Thus 
the two previously separate phases of the Coi)erni- 
cus-priest myth were for the first time brought 
together by Miiller, who differed from other Co- 
pernicus specialists in being familiar with the Gali- 
leo story too."* In addition Miiller succeeded in 
eliciting from Hipler a more outspoken expression 
of his attitude toward one aspect of the myth. In 
a letter Midler requested Hipler's opinion about 
Flammarion's assertion that Copernicus was or- 
dained a priest by John Konarski, bishop of 

Krakow. "An audacious fabrication," replied 

Hipler.^''^ 

.\doif Muller, Xikolaus Copernicus, dcr Altmeister 
il,-y nriicrn Astronomic, 25-26, Freiburg ini Breisgau, 
1898; printed also in Stimtnen aus Maria-Laach, Erganz- 
ungsheft 72 : 25-26, 1898. 

ir.o xiccolo Copernico, translated by Pietro Mezzetti, 
Rome, Dcsclee e Lcfcbvre, 1902. 

Op. cit., 35. 

^'^^ The year before his biography of Copernicus ap- 
peared in German, Miiller published: Die Sonnenflecke 
im Zu.sammenhang mit diin copernicaniscben Weltsys- 
tein : ein Reitrag zur Galilei-Literatur, Stimmen aus 
Maria-Lihicli 52: 361-372, 1897, and in the same journal 
(56 : 534-551, 1899) : Die Erscheinungen von Ebbe und 
Flut im Zusammenhang mit dem copernicaniscben Welt- 
systetti : ein weiterer Reitrag zur Galilei-Literatur. 
Miiller s Galileo Galilei und das kopernikanische Welt- 
system and Der GalUei-Prosess were both printed at 
Freiburg im Brcisgau in 1909 as well as in Stimmen 
aus Maria-Loach, Ergiinzungsbeft 101-102, 1909. 

Miiller, N. Copernico, 35. The "audacious fabrica- 
tion" was amplified by Ignacy Polkowski (1833-1888), 
who was himself a priest. In his Zywot Mikoiaja Ko- 
pemika, 158, Gniezno, 1873, he applied the principle of 
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V. DENIAL, DOUBT, AND AFFIRMATION 

All in all, then, we have seen three competing 
attitudes emerge toward the claim that Copernicus 
was a priest: (a) the affirmation, which was 
started in 1615 hy Galileo, who was afterwards 
ahly assisted l)y the Polish team of Nakwaska, 
KrzyzaiiowNki and Czyi'iski ; (/>) the douht, wliich 
was initiated in 1868 hy Hipler; and (c) the de- 
nial, which was hegun in 1883 by Prowe. 

Prowe's denial, embedded in wliat was at once 
recognized to he the outstanding hiograjjhy of 
Cof)ernicus, had an immediate effect, which can be 
seen with startling clarity in the case of Chambers's 
Encyclopijcdia. This standard reference work 
had proclaimed, prior to the publication of Prowe, 
that Copernicus "entered into holy orders" ; •** 
but the first post-Prowean and subsequent edi- 
tions said that he "never became a ])riest." 
In like manner the first post-i'rowean revision of 
the Encyclopaedia Britatmica agreed that Coijemi- 
cus "never took orders." "He never took or- 
ders," promptly echoed liveryman's Encyclo- 
paedia.^''' In Prowe's own country the Handhiich 
dcr Roinjragc, edited by the Xazi piiilosopher 
.Alfred Rdsenherg (189'VPHr.). declared that 
Copernicus obtained a canonry "without having 
received priestly ordination or major orders in 
general," ' '* and the sixteenth edition of Dcr 
{jrossr Hrockhaus stated that Copernicus "took 
onlv tlu- n inor orders." 

the division of labor to C()i)irnicus' imaginary ordina- 
tion: at Krakow, "having prepared himself in theology 
for priestly ordination, he could receive the subdiaconate 
and diaconate from the hands of James Zaremba of 

Bydgoszcz, tilt suffragan of Krakow, fdrnicrly the friend 
of his father, and the final priestly ordination from the 
hands of John Konarski, bishop of Krakow." .-Xs the foun- 
dation of his fanciful superstructure, Polkowski cited the 
crumbling sand provided by Krzyzanowski, Czynski, and 
Figuier. 

>'*Ed(l. London, 1868, 1874, 1884 3: 225. 

I'-'Ed. 18.S8-1H<>2 3: 461; ed. 1923-1927 3: 458 (dis- 
tributed outside England under the title British universi- 
ties encyclopaedia) . The denial that Copernicus was a 
prie.st wa-- oniittrd fmni the new article written by the 
Astrononur Rnval Harold .Spencer Jones for the 1950 
cd. 4: 110 in (reprinted in 1955). 

156 Eleventh ed. 7: 100, Cambridge, England, and New 
York, 1910-1*)11 ; the historian of astronomy .Agnes Mary 
Gierke riS42-1907) contributed this article on Coper- 
nicus, uliich uas rei)ro<luced in the inurttenth ed. (1929') 
and later reprints. 

First ed. 4 : 336, New York, 1913-1914; 2d ed. 4: 
377. 1931-1933; 3d ed. 4: 235, 1949-1950; 4th ed. 3: 778, 
195'). 

i^s 1: 809, Munich. 1940. 
"»6: 554, Wiesbaden, 1955. 



Not only collective works but also books written 
by single individuals reflected Prowe's influence 
For e.vample, an inade(|uatelv informed auth-r 
remarked that Copernicus "liad taken the lesstr 
vows for the priesthood, but he never took the 
higher ones which would have fonnally ordaine<'. 
him." The eminent historian of science George 
Sarton (1884-1956) held that "Copernicus nm 
have lieen in minor orders but was never ordained 
a priest." The novelist and journalist Arthur 
Koestler (1905- ) denied that Copernicus "took 
Holy Orders.""* A Peruvian professor ex- 
plained that 

during Copernicus' stay in Italy, through the intlu 
ence of his uncle the bishop he was elected a canon 
of Varmia. This has caused some people to suppose. 

erroneously, that Cnpornictis was a priest. It seetn> 
proved tiiat lie was not. and in any case at that time 
it was not necessary to he a jiricst in order to W < 
cantjn, since the office of canon was entirely diffcrer.t 
from what it is now, and the functions connectnl 
with it were absolutely unlike the present functions.'" 

This difference was set forth more e.xjilicillv i v 
an East German professor, who had a realistic 
understanding of the conditions that prevailed in 
Copernicus* time : 

.Most of the canons, especially tliosc in Vamiia, i' ' 
not take even the minor orders. In practice the 
canonries were benefices, which assured their p«^- 
ses.sors an unearned income and gave them a scktu! 
status like that of the secular nobility. Hence it i> 
not at all surprising that in i)articular the >ons ■ 
the wealtliy urban families strrue to obtain the- 

""' Ginzburg, Aik cnturc of science, 84; see n. aU vc. 
for Ginzburg's error in calling Copernicus a monk. <jinz- 
burg evidently tried to follow Edward Singleton Hultitr 
(1846-1914), director of the Lick Observatory, who 
that Copernicus "had already taken the lesser \ow > : V 
the higher he never was dedicated" ( Cojiernicus. /'. fn- 
lar Science .\foiilhly 65: 111, 1904, rei)rinted in Scieni- 
American Supplement 58 : 24066, 1904). But in thi: 
same article Holden called "Copernicus a Catholic prieHt" 
{Pop. Sci. Mo.. 125; Sci. Amer. Sup.. 24082). Holi-: 
had previously made this error in the article on Coj^mi 
cus (omitted from Baranow ski's IUI>!li><irafia kopernik 'U- 
ska), which he contributed to the Lihrary of the u\)r/j ,■ 
best literature, 4042, New York, 18%-1897 ( reprinted a« 
the ll'arner library. New York, 1917) and in his h>i 
for children. Stories of the great astronomers. 52. Xe* 
York, l')nO (re-issued, \ew York and London. 1912:. 

Sarton, .Vi'.r winys: men of science in the Renau- 
sanee, 25'). Hlooniington, 1957. 

Koestler, The sleepwalkers, 128, London, X<« 
York, 1959, in agreement with Kesten, Copernicus a*? 
his -icorld. 109; Copernicus und seine IVeh, 139, Amstcr- 
(lani. 1948. 

"■'■'Cristobal de Losada y Pu.ua. L'opentic<\ 2!. l.inrA 
1943; printed also in Rezista dc la univcrsidad catoU : 
del Peru 11: 163-164, 1943. 
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itions. Furthermore the cathedral chapter as a 
[ii irate body was the feudal landlord of its domain, 
administration of which, together with the strug'- 
to maintain or expand their privileges, occupied 
canons far more than did any spiritual obliga- 

riie astronomer Jean Mascart (1872-1935), 
ile asserting that "Copernicus was never or- 
ned a priest," inconsistently declared that after 
;nding the University of Krakow he "momen- 
ly abandoned the idea of entering the or- 
s." "He soon abandoned his early idea of 
ing holy orders," echoed Everyman's Encyclo- 
dia,^'"' implying, however, that the ahandon- 
it was permanent, not momentary. This im- 
ation was shared by the Grande enciclopedia 
tiigiiesa c hrasilcira: "He abandoned the idea 
ch he had f)f taking orders." Whether Co- 
liciis ever thought of becoming a priest, and 
?ther he ever abandoned the idea either mo- 
itarily or ])crmanently, are questions about 
ch nothing is known. It is known, however. 

the first attempt by Copernicus' uncle to 
tin a canonry for him in 1495 fell short of the 
red goal, whereas the second attempt in 1497 
eeded."'* Can these facts have been some- 
transmogrified into a momentary abandon- 
t of the idea of entering the priesthood ? 
1 any case Prowe's categorical denial that 
ernicus was a priest won much wider support 
Hipler's cautious state of indecision which, 
.'e saw above in Section IV, was endorsed by 
ler.^'" The latter's emphasis on the absence 
.-idence was repeated by Johann Georg Hagen 
1-7—1930) in the Catholic Encyclopaedia : 

Alt'ons Kauffeldt, Xikoltius Kofcrnikux: der Um- 
cics mittelalterlichen U'rlthiltirs. 103, Berlin. 1954. 
Xauveau Laroussc illustre 3: 259, Paris, 1900. The 
onario enciclopedico hispano-americano 5: 991, Bar- 
a, 1890. had pretended to know that Copernicus re- 
el from Krakow "with the intention of entering the 
s, ^Hlt momentarily abandoned this project." Mo- 
iry abandonment is consistent with later entrance 
;he priesthood (the position taken by this encydo-' 
) but iIlc(lnsi^tet^t with Mascart's denial that Coper- 
ever became a priest. 

First ed. 4: 336; 2d ed. 4 : 377 ; 3d ed. 4: 235; 4th 

778. 

7 : 619, Lisbon and Rio de Janeiro, 1940. 
Prowe 1 (\): 172-175; ZE 24 : 454-459, 1930- 
ZK 25 : 242-243, 1933-1935. 
Xhe Diccionario enciclopedico hispano-americano 5: 
,si.crned to 1495 Copernicus' momentary abandonment 

J) I an to enter the priestiiood. 
I" he state of uncertainty whether Copernicus ever 
ed the major orders was transmitted from Miiller 
rl Franz Hoffmann, Nikolaus Coppemikus als Arzt, 
Urates 14: 444. 1943. 



"There is no document to show that Copernicus 
ever received higher orders." Nevertheless, 
the director of the Vatican Observatory went on 
to say that Copernicus" "medical practice, which 
was only private, would not speak against him 
being a priest; and the fact that in 1537 King 
Sigismund of Poland put his name on the list of 
four candidates for the vacant episcoi)al see of 
Ermland, makes it probable that, at least in later 
life, he had entered the priesthood." This 
alleged probability was promoted to the rank of a 
certainty by the Enciclopedia iinii'crsal illustrada 
curopco-amcricana : "Although no documents ex- 
ist which prove that Copernicus received holy 
orders, there can be no doubt about it. since in 
1537 King Sigistuund of Poland put his name on 
the list of candidates for the vacant see of Erm- 
land." But the vacant see of Ermland (or 
Vamiia) was filled in 1537 by a procedure which 
required the king of Poland to choose his four 
candidates from the canons of the Frombork 
cathedral chapter,"* and "the overwhelming ma- 
jority of the Frombork canons in the fifteenth 
and sixteenth centuries are known not to have 
been ordained as priests." Hence the candi- 
dates for the Varmia bishopric need not have been 
priests, and few were. Therefore, Father Hagen's 
argtiment that Copernicus entered the priesthood, 
at least in later life, is seen to be based on a lack 
of familiarity with the Varmia diocese in Coper- 
nicus' lifetime. 

If Hipler's doubt whether Copernicus was a 
priest gained less support''" than Prowe's denial, 
the same cannot be said about the affirmation. 
For instance, the astronomer Karl Ludwig von 

I'M: 352, New York, 1908. 

"^Op. cit. 4 : 352-353. Father Hagen's mistaken con- 
clusion was repeated by Michael Joseph Ahem (1877- ), 

an .'\merican Jesuit and ordained priest, who said that 
Copernicus "in all probahiiity was ordained to the Catho- 
lic priesthood" {Nicholas Copernicus, a tribute of na- 
tions, 20, New York, 1945, ed. Stephen P. Mizwa). 
»"15: 389, Barcelona, ca. 1925. 

''^ Prowe 1 (2): 35, 323; for a detailed account of 
the election, see Anton Hlichhorn, Geschichte der erm- 
landischen Bischofswahlen, ZE 1: 323-335, 1858-1860. 
The bishop chosen in 1512 was only a subdeacon, as 
Miiller pointed out (.V. Copernicus, 34). 

i'-' Hii)ler, cited in the text above at n. 144. 

i'" Hipler's hesitant attitude reappeared forty-five years 
later in a popular history of astronomy by Ottavio 
Zanotti-Rianco (1852-1932) : "Copernicus studied medi- 
cine too. This fact makes it doubtful that he ever re- 
ceived the major religious orders, but only the minor. 
At that time not all the canons were priests, but simple 
clerics who had received only the minor orders" {Storia 
popolare delt astronomia, 37-38, Turin, 1913). 
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Littrow (1811-1877) referred to "Copernicus 

the priest." ' The Catholic apologist Paul 
Schanz (1S41-1905) blithely stated that "Coper- 
nicus is always designated a priest." The 
professor of the harmony of science and revealed 
religion in Princeton University, Charles Wood- 
ruff Shields (1825-1904), who was himself an 
Episcopalian priest, declared that "Copernicus 
lived as a faithful priest." The physicist and 
spiritualist Oliver Lodge (1851-1940) wrote that 
Copernicus "became an ecclesiastic" and "went 
into orders. On his return home, he took charge 
of the principal church in his native place." 
The Royal Astronomer of Ireland Robert Stawell 
Ball (1840-1913) echoed that "Copernicus took 
holy orders." He "entered into holy orders." 
chorused the Xm International Encyclopaedia ^'"^ 
and the Larousse du XXe siccle}^* Although the 
sociologist Erich Kahler (1885- ) subtitled one 
of his books "A new approach to history," he 

^" Kalender fur alle Stdnde. Beilage I: 19, 1873 
(unsigned, but listed as one of Littrovv's publications in 
the obituary by Edmund Weiss, Almanack der k. Akad- 
emie der IVissenschaften, Vienna 28 : 208, 1878). 

Copernicus, Wetser und H'clte's Kirchen-Lexicon, 
2d c(l. 3: 1081, Freiburg im Rrcisyaii, 1884. Tlu- pnimlar 
novelist Zsolt Harsanyi (1887-1943) also called Coper- 
nicus a priest in his fictional biography of Galileo, The 
Star-gazer, 149, New York, 1939, translated from the 
Hungarian by Paul Tabor. 

^■Thllosophia ultima 3: 160, New York, 1888-1905. 
Shields likewise pretended to know that Copernicus "died 
requesting that his epitaph niigiit be the prayer of the 
penitent thief on the cross, 'Lord, remember me when 
thou comest in thy Kingdom.' " 

'""This ambiguous epithet {Pioneers of science, 4, 
London and New York, 1893) may have been copied by 
Lodge from W'hewell's Ilistnrv of the inductive sciences 
(1: 377, London, 1837 ; 2d ed. l: 397, London, 1847 ; 3d 
ed. 1: 267, New York, 1858; German translation by 
Joseph Johann Littrow, Geschichte der inductiven H'is- 
senschaftcn 1: 392, Stuttgart, 1840-1841). Whewell's 
description of Copernicus as an ecclesiastic may in turn 
have been modeled after "Geistlicher" in Johann Heinrich 
Westphal, Nikolaus Kopernikus, 40, Constance, 1822. 

This mass of misinformation was inserted in the 
original edition of 1893 at p. 11, and was repeated in 
eleven reprints ,if Pioneers of science from the corrected 
edition of 1904 to 1930. 

Great astronomers, 32, London, 1895. Copernicus 
was ordained a priest also by Edward J. C. Morton, 
Heroes of science: astronomers, 41, London and New 
York, 1882. 

First ed. 5: 387, New York, 1902-1904; 2d ed. 6: 
54, 1914-1916. 

""2: 461, Paris. 1029; this article was written by the 
astronomer Lucien Rudaux (1874—1947), wlio evidently 
wished to counteract Jean Mascart's iKnial in the 
Nouvcau Larousse illustre that Copernicus was a priest 
(see n. 165, above). 



adopted no new approach to the myth that Coper- 
nicus was a priest, which he simply repeated.' So 
did the cultural anthropologist Alfred Loui> 
Kroeber (1876- "Copernicus, a I'oli-K 

priest," participated in The Pilgrimage of West- 
cm Man as viewed bv the historian Stririi:- 
fellow Barr (1897- ). Our last witness to the 
durability of the Galileo-Krzyzanowski fable is 
the historian of science Frank Sherwood Tavlor 
(1897-1956), who spoke of "the PoUsh pnest. 
Copernicus." 

VI. THE REJUVEXATIOX OF THE NfVTH 

Although Provve's authority as the forenn^^t 
biographer of Copernicus remained unchal!engc<i. 

his denial that Copernicus was a prie,->t failed 
win universal consent, as the foregoing examplt^ 
of the contrary' opinion hax^e amply demonstrate"'. 
The prie.sthood of C()i>ernicus cumimied t" 'r 
asserted for decades de^^pite Ila-jenV admis>! - 
that "there is no document to show that (So\*tT- 
nicus ever received higher orders." Then pre- 
cisely such a ddcmnent (or rather, what was saiC 
to be such a dociunent) was found. 

It was discovered in Bologna, where Copernicu- 
enrolled as a student at the universitv in 14^ . 
His uncle, the liisliop of \'arniia, had first trie ; 
to have him elected a canon of the Fromfwrf, 
cathedral chapter in 1495 without complete 
success, as we saw above. But in 1497 tiv 
second attempt succeeded, while Copernicus was 
far away in Italy. Rather than make the loiii: 
trip to Frombork for the purpose of taking pr.>- 
scssinn of his benefice in person, he preferred !■ 
remain in Bologna and there empower two of h*< 
friends back home to act for him. AccordinpI> 
he visited a Bolognese notary, who executed the 
necessary document. This {>aper authorized th. 
two friends of Co])ernicus 

in his name and on his behalf, to receive, accept. ai>". 
opt all the unencumbered lands, possessions, gowi- 
both movable and immovable, rights, actions, inccrr- 
and benefits due him from any canonry that was $t]''. 

vacant.''" 

i"A/aw the measure, 679, New York, 1943 ; rris5ae< 
1956. 

Confifiurations of cuiture growth, 173, Berkeley an' 
Los .Angeles, 1944. 

'-• F. 80, N'ew York, 1949. 

An illustrated history of science, 30, London ao. 
New York, 1955; see also Tablet (London) 181: 245 
May 22, 1943. 

.Sec tile text at n. 171, above. 
''■"'See the te.xt at n. 168, above. 

Lino Sighinolfi, Domenico Maria Novara e Xicci' 
Copernico, Studi e memorie per la storia detF mmkvrsi' 
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? two friends were to represent 

holas Copernicus, son of the late Xicholas, canon 
Frombork, student at Bologna, candidate for a 
ree in canon law, presbiter constitutus in the 
.ence of me, the notary, and of the undersigned 
lesses, who were specially called and summoned 
this purpose. 

: first of the two italicized words was read 
the historian Lino Sighinolfi (1876-1956), 
) unearthed the document, as presbiter, a Latin 

(1 for "priest." 

although Sighinolfi cited Prf)\ve hy title,'"''' he 
evidently unaware of Prowe's denial that 
•ernicus was a priest. Hence, without any 
ussion whatever and without even calling at- 
ion to what he was doing, Sighinolfi calmly 
lied to Copernicus both the Latin term 
'biter and its Italian equivalent prete, appar- 
y without realizing that the document he had 
3vered could be used to silence Prowe's denial 

terminate Hipler's doubt, 
ighinolfi's document was so used, however. 
- a decade later when it came to the notice of 
holar who had something more than the barest 
laintance with the literature concerning Coper- 
s. Eugen Brachvogel (1882-1942), who was 
self a Catholic priest, knew that "the ordina- 

of Copernicus as a priest was not attested 

any source."*"* In fact, shortly before 
rhvogel made this statement, a new source 

just been published: in witnessing a power 
ttorney for his uncle the bishop, Copernicus 

described as a simple cleric (and not as a 
St) on February 22, 1496.i«^ But the Bolo- 
e notarial document, in which Brachvogel un- 
cally assumed that Sighinolfi had read the 
d presbiter correctly, was originally dated 

ologna 5: 2il-2ii, 1920. This date was mistakenly 
ted as "1922" by Hans Schmauch, Neue Funde zum 

nslauf des Coppemicus, ZE 28: 57, 1943. 
Sighinolfi. 232. 
Op. cit., 216. 

Brachvogel, Zur Koppernikusforschung : Des Kop- 
kus Priesterweihe, ZE 25 : 242. 1933-1935. Brach- 

uciit too far, however, in sayini? that Copernicus' 
Lhood was not attested "by any source or tradition" 
rh keine Quelle oder Ueberlieferung) . In adding 
ut two words Brachvogel disregarded the tradition 
ted by Galileo and fostered by Czynski and a host 
her authors. Can that tradition have remained un- 
n to so industrious a student of Copernicus' biog- 
r as Brachvogel? For a list of his writings about 
rnicus, see ZE 28: 29-31. 194.i. 
Hans Schmauch, Zur Koppernikusforschung: Der 
itt des Nikolaus Koppernikus ins ermluidische 
capitel, ZE 24 : 458-459, 1930-1932. 



September 10, 1497.^''" Therefore, Brachvogel 
concluded, Copernicus was ordained a priest after 
February 22, 1496, and before September 10, 

1497. 

At some undetermined time within this period 
of a little over a year and a half, Brachvogel rea- 
soned, the ordination of Copernicus took place, 
"perhaps even before his departure for Italy, be- 
fore the autumn of 1496" ; and he was ordained 
"by his uncle. Bishop Lucas Watzenrode." In 
rejincnating the myth of Co])crnicus' priesthood, 
then, Brachvogel advanced the date of the ordina- 
tion some six years from 1502 to 1496; trans- 
ferred the site of the ceremony from Krakow to 
Varmia ; and cast P)ishop Lucas Watzenrode in 
the role of presiding prelate instead of the more 
familiar figures of Bishop John Konarski and 
Suffragan James Zaremba (who never existed). 

.After Brachvogel's death in 1942, the foremost 
German student of Copernicus' life was Hans 

Intending to alter the document's original date 
("September 10") to "October 20," the notary changed 
the name of the month, but forgot to cancel dccimo 
("tenth") when he inserted vigesimo ("twentieth"). 
Over this already jumbled Latin text Sighinolfi's heading 
(p. 2i2) reads "23 ottobre 1497." Sighinolfi's incorrect 
heading misled Giulio Righini, who was an attorney, 
into dating the nf)tarial document October 23, 1497, in 
his article, Copernico "Doctor Ferrariensis" e "Magister" 
a Bologna, R. Deputazione di stona patria per I'Emilia 
c la Romagna, sezinnt di Fcrrara, Atli c mcmoric 1: 
151, 159, 1942. Righini had previously made the same 
mistake in his book La Laurca di Copernico alio Studio 
di Ferrara, 238 (misnumbered 328), Ferrara, 1932, al- 
though at p. 151 he had given the document's correct (or 
rather, corrected) date as October 20. 1497. At p. 196 
in his book Righini misdated Galileo's Letter to the 
Grand Duchess in 1614 (the reason for this error is 
explained by Edward Rosen, Isis 49: 319, 1958). It 
was through Righini's book that Brachvogel learned 
about Sighinolfi's document (ZE 25: 244, 1933-1935). 

i"- ZE 25 : 243, 554, 1933-1935; Hochland 38 : 56, 1940- 
1941. 

.Mthough Brachvogel carefully refrained from say- 
ing so, he was not the first script-writer whose imagina- 
tion dreamed up the scene of Copernicus' uncle presiding 
at his ordination. J. M. Watterich, a professor in 
Braunsberg, did the same in his De Lucae Watselrode 
episcopi 7'anniensis in Nicolaum Coperuicum merilis, 15, 
Konigsberg, 1850. But Watterich made the fatal mistake 
of dating Copernicus' ordination by iiis uncic at the 
beginning of the year 1497, when the uncle was in his 
diocese and Copernicus was studying at Bologna. This 
chronological hole was pricked in Watterich's pretty 
balloon by Polkowski, Zywot Mikolaja Kopemika, 159. 
But Polkowski, who was himself a priest, contradicted 
those who denied that Copernicus was a priest. In the 
absence of evidence and with the usual non-probative 
arguments Polkowski insisted that Copernicus was or- 
dained between 1504 and 1507 by Konarski and Zaremba. 
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Schmauch (1887- ). Referring to the Bolo- 
gnese notarial document, Schmauch wrote: 

If it explicitly designates Copernicus as presbiler 

coiistitiitus. then lU) objection can be rriised to the 
conclusion tliat he was a priest, and therefore not 
merely a simjile cleric, as had i)re\ ii)nsly been gener- 
ally assumed. When did Copernicus receive his 
priestly ordination, it may be asked. From a power 
of attorney found in the government archives at 
Konij^sberg we know that he was still described as a 
>iniple cleric on February 22, 1496. Hence his 
ordination as a priest must lie placed between this 
fixed day anti the day on wiiich the first of tiie docu- 
ments published by Sighinolfi was drawn up (Sep- 
tember 10, changed to October 20, 1497). His 
uncle. Bislioj) Watzenrode, would have ordained him, 
it may be supposed, even before his ileparture for 
Italy.'»« 

In an article contributed to a collective volume, 

whose foreword was written by a Nazi Gauleiter, 
these hesitations vanished from view as Schmauch 
announced with complete finality: 

Formerly the general opinion was that Copernicus 
took only the so-called minor orders, which fully 
sufficed for a canon in those days. After more recent 
documentary discoveries, however, now there can no 
longer be any doubt about the fact that our astrono- 
mer was a priest. He nnist have been ordained be- 
tween February 14% and October 1497, when for 
the first time he is called a priest in any document, 
by the hand of his uncle, the bishop.*"" 

Schmauch was by no means the only German 
who repeated the Copernicus-priesthood myth as 

rejuvenated by Brachvogel. Thus Fritz Kubach 
(horn 1912), who was selected by the Nazis to 
edit the Nikolaus Kopernikus Gesamtausgahe 
accepted Sighinolfi's reading of presbiter as the 
basis for maintaining that Copernicus "must have 
been ordained as a i)riest."*"* A Xazi di.strict 

Schmauch, Nikolaus Kopcrnibiis in Italicn. Die 
Mittelstelle 2 (19): 30-31. 1942 194.V Schmauch had 
previously presented this view in his article, Nikolaus 
Copernicus — ein Deutscher, Jomshurg 1: 174, 1937; he 

repeated the l)as^age verbatim in tlie volume whicii he 
edited jointly with Johannes P;i|)ritz (1898- ), Kopcrni- 
kus-Forschwujcn, 12. I.eipziL!. 1943. 

Schmauch, Leben und VV'irken des Nikolaus Koper- 
nikus, in Xikolaus Kopemikus. Pcrsdnlichkcit und U'crk, 
23, Daiiziii. 194,1, ed. Aiijriist (JeurRens. 

1. Munich and Herlin. 1944, is a photocopy of Co- 
pernicus' autoi:rai>li iiianiiscript of tlie Kr'i'nlulioiix ; 2, 
Munich and Berlin, 1949, the Latin text of the Rei'olu- 
lions, was edited by Franz Zeller and Karl Zeller. 

-"-Kubach, Nikolaus Kopernikus, /'iV Burcj 2(2): 
10. 1941. Kubach's comprehension of Si,i;hinolti's docu- 
nu nt was defective in another respect : accordini; to 
Kubach, Copernicus appointed only one agent; but ac- 
cordinR to the document itself, as we saw above in the 



leader declared that "probahly in the autumn uf 
1496 Bishop Watzenrode ordained lii> nephew a 
priest." .\ Xazi propagandist dated Co{»er- 
nicus' ordination as a priest "in 1496 or 1497."^ 
Another belligerent Xazi deviated in one detai! 
from Hrachvngel's form of the myth by insistii.^' 
that Copernicus was ordained as a priest after 
his return from Italy.*"* "Even before I began 
my trip, I was ordained as a priest by my uncle." 
said Copernicus as a character in the novel I«i 
Fritz Meichner (1895- ). who thereby dune 
with greater loyalty to the Brachvogel myth.-' 
It was accepted also bv the regional hi>toriir 
Leonid Arbusow, Jr. ( 1882-1951 ) Em.-; 
Zinner (1886- ), the outstanding German his- 
torian of astronomy and former director of ths 
Renieis Observatory in Bamberg, referred to tht 
Bolognese document of October 20. 1947. in 
which Copernicus "is described as a canon an*' 
priest. Consequently he had already been or- 
dained as a prie.st. Presumably this happene<i in 
Varmia." Zinner was followed by a co-cthti r 
of the nautical journal of the German na\'al < 1*- 
servatory.-"" One of the writers now striving t;' 
strengthen West German longing for territonai 
exjjansion described Copernicus as a priest." 
An East German professor of astronomy vz^ 
equally deceived.-'" 

Brachvogel's harmful intiuence was of coursr 
not restricted to German authors. Jcremi Wasi- 
utyi'iski (1907- ). for instance, a pn >-( n-rniap 
I'ole (or rather, former Pole and preset^ X'T- 
wegian), not only repeated Brachvogel's nirJ 
but even extended it by saying: "Probably at da* 

text at n. 191, Copernicus was prudent enouRh to apf^t^" 
two agents. 

Thomas Genglcr, Nikolaus Kopernikus. 12. Crf- 

tingen, 1944. 

Kunen Oskar Kossniann (using the p>eu«i.iR;-' 
"Dr. K. Miiller"). Xikolaus Copprrnicus. 5. Berlin. 1*'.'^ 

-"^ Franz Strauss, Nikolaus Kopernikus ein Deobc-!' 
und Schopfer eincs neuen Lehrgebaudes in der A>tnr - 
mie, Nationahosialistischcs rtihiuu(isit.-cscn 7: 3>1. I'^- 

2o« Meichner. In drr Mittc stcht die Sonne 44 Muj.u 
1943. 

-"" .Arbusow. Livlandische Bezieliungen von XikuUi' 
Koppernicks Frauenburser ZeitRcnossen, Qutllrn W 
Forschungen sur baltischen Gcschichte 5: 13, 1944. 

2"* Zinner, Entstehung und Aushrntun<i der copf<^- 

canischen I.ehre, 1.S8, Erlan«en. 1943. 

2"» Ernst Rciiner, Niki^laus Kopernikus, Der Se,-yi'' 
12: 64. 1943. 

^""Karlheinz Gehrmann, Der BeweKcr der Erdr. 
p. 203 in Heimat im Hersen. «i"r t-oii der U',-icks>-l f '■ 

U'erthe. ed. F.rliard Wittck. Salzbura. 1950. 

^'^Albrecht Kahrstedt, Kopernikus aU Mensch r' 
Wissenschaftler, li'issenschaflliche Annaien 3: 312. 1'^ 
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time [1496J Copernicus received from the hands 
of his uncle the lower priestly orders, but soon 
afterwards also the higher." William Lindsay 
V'oung, President of Park College, in a com- 
tnencement address referred to "the Reverend Mr. 
Copernicus" as "a Catholic priest." -'^ An article 
in the Carnegie Magazine declared that Coper- 
nicus "entered the priesthood."-'^ Miss Evelyn 
Marian Mance, a member of the British Astronom- 
ical Association, wrote that Copernicus ■"hecaine a 
priest."*" While the Dutch astronomer Johan 
\\. Stein (1871-1951) was the director of the 
Vatican Observatory, he introduced Brachvogel's 
iiyth to his Italian colleagues.-'*' and later trans- 
ited it into French.-'' The Flemish cleric 
Maurice Daisomont (1887- ) referred to the 
Bologncse notarial document of October 20, 14'*7, 
IS proof that Copernicus was a priest.-" In a 
Tiagazine directed and administered by Vatican 
L'ity a contributor maintained that until the dis- 
•overy of the Bolotrnese notarial dncuiiient the 
iric'^-thood of Copernicus was a dtjubtful (luestion, 

,vhich was settled by the aforesaid document. The 
lotary, Girolamo Belvisi, was incapable of commit- 
ins such an error, especially because so important 
I document was involved. It should be noted also 

,h;it Nicholas' brother .\ndrew, who was not a |iricst, 
s called a '"cleric of Chehiino". . . . Therefore Nicho- 
as Copernicus was already a priest in 1497. This is 

I small contribution to his biography which has here- 
tofore escaped the students of the subject.*** 

Finally, a book intended to show that the Roman 
I'atholic Church was never hostile to science 
istecl Copernicus as a secular priest.-^" 

212 Wasiutynski, Kopernik, tworca nowego nieba, 79, 
iVarsaw, 1938; r/. p. 113. 

W. L. Young, The ,yr( .•ltlu■^s of Coiirniicus, Qmir- 
erlv h!r'it'~i^' i>f lii<ihcr liducation anunui Negroes 

II '( 3) : -'fi-27, 1043. 

Carnegie Magazine 17: 11, 1943-1944. This un- 
;igned article on "The founder of modern astronomy" 
nay have been written by the editor, Samuel Harden 
Zhurch, before his death on October 12, 1943. 

2i"- E. M. Mancc, Some centenaries for 1943, Jour. 
British Astron. Assoc. 53: 65, 1942-1943. 

Stein, Copernico era saierdotc ? Memorie della so- 
:ieta astronomica italiana 17: 3, 1945. 

2»» Stein. Copernic etait-il pretrc?, Specola astro- 
loniica vaticana. Miscellanea astronomica 3 : 88-89 (no. 
103). 1950. 

M. Daisomont, Co/^cniicus : nslromnitisclie Sprok- 
ielingen, 5, Bruges, 1943 ; Lc clcnje cathoHqtic dex-ant 
'astronomie, 14-15; del et ierre 70: 433, 1954. 

= Stanistaw Janikow ski, Aiipniiti su Xicculo Coprr- 
lico. Ecclesia 12: JaiiikM\v>ki niisdaleil Sighi- 

lolfi's document "Octolicr 27, 1407." 

2-0 Luigi Maria Torcoletti, // f>rocesso di (iaiileo; clero 
rd astronomia, 46, 368, Monza, 1956, 



Sighinolfi's misreading of presbiter was adopte<! 
so wholeheartedly by Brachvogel that be re^ariUnl 
it as the dtx-nmonted destruction of Prowe's 
denial that Copernicus was a priest. He likewise 
felt that it was the final answer to Hipler's doubt. 
Three argiuiients which tended to support Prowe's 
denial and Hipler's doubt were sumniari/ed by 
Brachvogel as follows : {a ) Copernicus practiced 
medicine; (ft) in those days it was customary for 
the niajoritv of the Frombork canons not to be 
ordained as priests; (c) a prelacy bestowed mostly 
on ordained priests was not granted to Copernicus. 
Making abs(ilutcl\ no etTort to refute these three 
arguments. HnicluoL^el simply dismissevl them.'--' 
thereby providing us with an excellent example 
of how history should not be written. 

TH1-: H.ASIS Ol- i lll". KKIl"VK\.\TKn MY TH 

Other examples of bow history should not be 
written are given to us with lavish generosity by 
.Sighinolfi. He says alnnit Coiiemicus, for in- 
stance, tliat 

Jerome C.ird.in ;iii(l C.iordauo Bruno knew him and 
.studied him with ditYcrcnt aims, hut found insur- 
mountahle ol)>tacK> in the i i.i;ul nonn> ol the C oun- 
cil of Trent; perplexed and unconvinced, they re- 
mained silent.-*- 

But if they remained silent, how difl Sighinolfi 
discover that they were "perplexed and imcon- 
vinced"? .As a matter of fact neither Cardan 
nor Bruno remained silent about Copernicus. 
Each of them expressed his opinion of the as- 
troiionirr in \>v\ni. Xor w:is either of tbem pcr- 
plexed. Un the one hand Cardan (1501-1576) 
condemned Copemicanism forthwith, not because 
of any supposed insurmountable obstacles in the 
ri,y:id norms of the Council of Trent, but because 
"it is idle chatter to say that the earth revolves 
so rapidly without our being aware of it, as Coper- 
nicus maintains."--'* On the other hand Bruno 

--' ZE 25: 243, 1933-1935. 
2-2 Sighinolfi, 229. 

'-'3 Cardan, De rerum rwietate, bk. 2, cli. 11 ( Basel, 
1557: folio ed., p. 55; 8" ed., p. 102; 2d ed., Avignon, 
1558. p. 77 ) ; at p. 69 in the German translation by Hein- 

ricli I'aiitaleon, ()[fcnharuno dcy Natur, Basel. 1359. In 
an earlier reference to Copernicus, Cardan was perplexed, 
not by the iiuestion wlKther Copernicus was right or 
wroiii,', but by the entirely different question whether 
C(i|>irnicus followed .Archimedes' opinion in the Sand- 
Kcckoner to the letter. However. Cardan misunderstood 
the opinion of both .Archimedes and Copernicus. To the 
latter Cardan erroneously attributed the views tliat the 
earth was in the center of the universe, and that the 
lunar spheres rotated with the sublunar elements (De 
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(1548-1600) was a most forthright admirer of 
Copernicus, whom he eulogized as 

a stiimis. sul)tle, careful, and mature mind; a man 
who is not inferior to any astronomer who hved be- 
fore him ; ... in native intelligence he was much 
su])eri(ir to Ptolemy, Ilipparclnis, luidoxtis. and all 
the others who followed in their footsteps. . . . Who 
van fully praise the greatness of his intellect?'** 

In an oration delivered at the University of Wit- 
tenberg on March 8, 1588, Bruno asked his 

audience : 

What do you think of Copernicus, not so much as a 
mathematician but (and this is extraordinary) inci- 
dentally as a physicist? He is found to have under- 
stood more in two chapters than Aristotle and all 
the Peripatetics in their entire study of nature.*** 

Sighinolfi's characterization of Bruno as "uncon- 
vinced" by Copernicus is so ludicrous that it 
could not even convince Sighinolfi liimself: 

For almost a century the neo-Pythagorean and 
humanistic idea, scientifically developed by Coperni- 
cus, had been neglected and relegated to the field of 
abstraction and hypothesis, without being able to find 
any followers except among his faithful disciples be- 
yond the Rhine. Only a few liljeral minds in Italy 
had considered it and a|)i)raised it as more than a 
promising general hypothesi.s, legitimately descended 
from the philosophical thought of our humanism and 
destined for the greatest triumphs of civilization; so 
it was regarded by C'elio Calcagnini, by Jerome 
Cardan.--'" by Ciordano Bruno, condenmed by the 
Incpiisition to the silence of the grave.--' 

If Bruno regarded Co])ernicanism as "destined 
for the greatest triumphs of civilization,"' how 
could he have been "perplexed and unconvinced" ? 

SigliinollVs self-contradictory mistakes concern- 
ing Cardan and Bruno shrink into insignificance, 
however, alongside his vicious lies about Galileo. 
Managing somehow to keej) a straight face, Sighi- 
nolfi had the audacity to declare that 

Calilco was at fault because, in violation of the 
prohibition of the Sacred Congregation of the Holy 
Office, he had continued to profess and teach the con- 

subtilitatc, bk. 17; inserted in the id td., Basel, 1554, 
p. 454, and not present in the first ed., Nuremberg, 1550, 
and its reprints). 

22* Bruno, La cnm dc Ic cnirri, S-fi, London, 1584. 

s'-s Bruno, Ol^rra luliiif nn/.vi ;•)/'/(( 1 (1); 17, Naples 
and Florence, 1870-18"]. 

2-'" Here (p. 231) Sigliinolfi lists Cardan among the 
suj)porters of Copernicus; previously (p. 229) Sighinolfi 
described Cardan as perplexed, unconvinced, and silent 
atwut Copernicus. Actually Cardan opposed Copernicus 
(see the text at n. 22,?, above) in an unperplexed, con- 
vinced, and outspoken manner. 

2" Sighinolfi, 231. 



demned theory | Copernicanism] and had composed a 
book about it, extorting the permission to print and 

l)ublisli.--"' 

How tlie permissit)n to print and publish tht 
Dialogue could have been "extorted" from the 

Master of the Sacred Apostolic Palace in Rome, 
and from the Vicar Genera! and Inquisitor tirr.- 
eral of Florence, Sighinolfi of course did not uei^n 
to tell us.*" 

Among the witnesses who were ]>resent v,' - 
Cof>ernicus designated the proxies to take j- s 
session of his canonry for him, one was said \n 
the notary to come from the Viirmiensis dioccsn 
(diocese of \'armial. and another fmrn the d'- 
ocesis vidadislavicnsis (diocese of W'lcxrlawek 
These two dioceses, whose seats are separatw 
by about a hundred miles, were said by Sighino'i 
to be the same.-^^ 

Sighinolfi discovered not only the document 'f 
October 20, 1497, in which Copernicus designatr! 
his proxies, but also a document executed <n 
June 18, 1499, by the same Bolognese notarv 
Girolamo Belvisi, in the presence of Copemio;> 
as a witness. In this latter d(x:unient the notar) 
called Copernicus nuuiistrr.-^- an appellation which 
he did not apply to Copernicus in the earlier 
document. Sighinolfi noticed the presence of the 
word magister in 1499 and its absence in 14'T 
as well as in 1496, when Copernicus was enrdHe-! 

Op. cit., 230. 

For an account of the "extortion," which lastcil a 
year and a half from start to finish, see NE 7: 4-8 •- 

r.iiirfiio de Santillana, Tlir crime of Galilro. 1&3-I>i 
Chicago, 1955 (218-222 in tiie French translation 
Adriana Salem. Ac proc^s de Galilee, Paris. Oub 
meilleur livre, 1955). 

iso Sighinolfi, 233. 

Op. cil.. 216. On May 26. 1018. Sicl-in..lh deliver-: 
a lecture entitled "Da Copernico a (Ta]ikx>." a brief 5un 
mary of which was publi>hed in . Itti c mctnorie ddli ' 
deputasione di storia palria per le prmincie di Rimau^i 
8 : 297-298, 1917-1918. The page reference to this 
mary in Giuseppe Boffito. Bihlioarafia iialih'iana 
1940, 96, Rome, 1943, was incorrectly ^iven as " pp ^''^ 
e sjig." Baranowski, IUhli()(ir,ifiii kop,^riiikozLsL-<i. JJ' 
made matters worse by niiscopying Boffito's incorrt-,' 
reference as "s. 198 i n." Tiie lecture itself was nevr: 
printed by Sighinolfi, who did not include h when r-. 
listed his publications from 1915 to 1925 in the Amnmir'. 
drila r. HHirrr.riVii di Bologna per I'nnnfl iiccadi-mic J''-'* 
1926, 133-1.^4. .According to tiie summary, howeitr 
Sighinolfi stated that Copernicus sent his proxy do*-- 
ment to "Kolm." But Kulm (Chelmno) was a separaf 
diocese from Varmia. For the simultaneous creatkn << 
the two dioceses of Varmia and Chehnno. see Pri--»e 
1 (1): 179-180. 

"2 Sighinolfi, 234. 
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as a student in Bologna.-"^ "Consequently." 
reaM>nerl Sighinolti. "the hvpotlit ^is presents itself 
that between 1497 and 1499 Copernicus found the 
time, or was forced, to earn that degree." "We 
may think that his degree of Master of Arts . . . 
mu>t ha\e been earned at the University of 
Bologna." 

Sighinolfi's interpretation of tmgister in the 

notarial document of June 18. 14W. was un- 
critically accepted by both Brachvogel and 
Schmauch.**^ But the attorney Giulio Righini 
proposed a far more plausible explanation of 
magister : 

Sijjhinolfi imiiieiliatcly tlioufjht of a "Ma->ter of 
Arts," that is, a graduate of tliat group of disciplines 
which then included the humanities and the scieuct s, 
and — among the sciences — mathematics and astron- 
omy. That would entail a Bolognese diploma: a 
>econd academic degree earned by Copernicus in 
Italy. 

This interpretation seems too hasty. Indeed, after 
its occurrence in the Belvisi document, the title 
magister no longer appears alongside Copernicus' 
name in the immediately succeed! iijj jierind — and not 
even in tlie wording of liis l-'errarese doctoral degree, 
wliicli nicntions the various titles of the illu>trioiis 
-tti<]i-iu. riierefore it is lof^ical to believe that the 
.il)]iL'Ihition was not the official and permanent desig- 
nation of an academic degree, but indicated a function 
which was merely temporary and contingent in 
rli.iracter, 

Miujistcr is simi)ly a master, a te.iclier, one who 
imparts instruction: an office which, in Copernicus' 
time, could be assigned to a simple student entrusted 
with holding a lectureship, that is, developing a 
course ui less(jns.-'''^ 

While Copernicus was studying canon law at 
Bologna, he was already so expert in the mathemat- 
ical and astronomical sciences, which he had learned 
at Krakow and pursued with boundless zeal at 
I'dlojjna under Domcnico Maria Xovara, that he was 
able — probably stimulated by financial need — to as- 
sume the duty of teaching science at the University 
of Bologna, as he did later at the University of Rome. 

Acta nationis gertnanicae unii>ersitatis bononiensis, 
edd. Ernst Friedlandcr and Carlo Malagola, 248, Berlin, 

1887; for the corresponding entry in tlie Malricnhi. see 
Malagola. D<-lla vita c dcllc operc di Anlonio Urccu 
dctto Codro, 313-314, 564, Bologna. 1878. 

Sighinolfi, 222. 

op. cit., 224. 
- -•••ZP: 25: 244, 1933-1935. 

-^^ Jotnsburg 1: 175, 1937. Schmauch in turn was fol- 
lowed by Hans Joachim Schoenborn, Coppernicus der 
Deutsche, 20. in Hcraen des Gcistes im deutschen Ostcn, 
KT'nigsberg, 1939. 

- P'or these teachers possessing a status l)elii\v that 
of professor, see Albano Sorbelli and Luigi Simconi, 
Storia delta university di Boloqna 1: 175-17(), Bologna, 
1Q44-1947. 



The "master" of Bologna is the counteri)art of the 
"professor of mathematics" who holds forth at Rome 
in 1500 before a crowd of students and a throng of 
great scientists and specialists in the subject. This 
is also the answer to the question of various scholars 
wlio liave not succeeded in explainint,'- to themselves 
how Copernicus could be a professor at Rome with- 
out a doctoral degree or license to teach.*" He was 
a "master" — that is, simply a person assigned to 
teach, seen in the exercise of his occasional functions 
as an instructor.**" 

Magister in the docuinent of June 18, 1499, was 
interpreted by Sighinolfi to mean "a holder of 
the Master of Arts degree."-^' Had Copernicus 
actually taken that degree, he would have received 
a lifelong honor: once an M.A., always an M.A. 
But the term ma f lister is never again applied to 
Copernicus in any later document. Its disap- 
pearance, which is utterly irreconcilable with 
Si.ghinolfi's interpretation, is explained by Rig- 
hini's equating of magister with "teacher" ; for 

Allan Kosko, T,a pretendue chaire d'astronomie de 
Copernic a la Sapienza de Rome, in W?dkiewicz, Etudes 
copcrnicicmtcs 1: 283-286; Kyszard Gaiisiniec, Rzyinska 
I)rofesura Kopernika, Kwartalnik historii naulii i tech- 
niki 2: 471-484, 1957 (with a summary in English at 
pp. 482-484). 

2*0 Righini, 1942: 152-154. At p. 152 Righini mis- 
takenly supposed it to l)e jiroljahle tliat Copernicus re- 
ceived a doctoral degree in medicine from tlie University 
of Padua; and he dated Copernicus' supi>o.sed completion 
of the Paduan medical course in 1504, when Copernicus 
was no longer in Italy (see n. 27. above). Righini also 
niisiiuiiihered the document of June 18, 1400. as no. 681 
(instead of no. 68) in Belvisi's filza 9, formerly preserved 
in Bologna's Archivio Notarile (now merged with the 
same city's Archivio di Stato). 

2*1 Again it was Brachvogel, as we saw in n. 236 
ahove, who uncritically accepted Sii^hiiKilfi's niisinterpre- 
fatioii and was primarily responsihle for its spread in tlie 
(ierman-speaking area. After it was repeated hy Brach- 
vogel in the popular magazine Hochland 38: 56, 1940- 
1941. it was transmitted to the medical profession in 
Ilippnk-rnlrs 14: 444, 1943, hy Karl Franz Hoffmann: to 
astronomers in V croffcntliclmnficn der Vnii;rsiliils- 
Stcrimartc Kditigslwrt/ 12: 3. 1944 hy Mricli Przybyl- 
lok; to geographers in Geographischer Anzeiger 45: 83, 
1944 by Franz Strauss; to regional historians in Quellen 
mid I-orschu)\i}cn cur Imltixchen Geschichte 5: 5, 1944 
hy Leonid .Arbusow, Jr.; and to the academic world in 
peiieral in Cotlinticr I'liiicrsitiits-Nt'dt-ii 14: 13. 1044, by 
Thomas Gengler. Albrecht Kalirstedt not only repeated 
the Sighinolfi-Brachvogel misinterpretation, but he also 
transferred from Bologna to Padua the honor of con- 
ferring on Copernicus the M.A. degree, which the astrono- 
mer never received ( ll'issriiscliaftlichc Aiiiuitni 3: 312, 
1054). The Sighinolli-Brachvogel misinterpretation was 
introduced into the English-speaking world by Arinitage : 
"It has now been established that Copernicus took his 
M.A. degree at Bologna" (Copernicus, the founder of 
modern astronomy, 50, New York and London, 1957). 
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when Copernicus ceased to be a teacher, the label 
magister was no longer applicable to him. 

Exactly the same line of argument may be 
directed against Sighinolfi"s reading of presbitcr 
in the document of October 20, 1497. If Coper- 
nicus was indeed a priest at that time, why was 
he never again referred to as a priest throughout 
the remaining forty-five years of his life? Why 
did nobody speak of him as a priest for more than 
seven decarles after his death? Why was he first 
called a priest in 1615? 

Yet between the two cases of imujistcr and 
presbiier there is all the difference in the world. 
Copernicus was really called magister in the docu- 
ment of June 18, 1499. But was he described 
as presbiter in the document of October 20, 1497? 

That document was drawn up, as we have al- 
ready seen,=*^* on behalf of 

Nicholas C()])CM"Ilicll^, son of the late Nicholas, canon 
of Fronibork, student at Bologna, candidate for a 
degree in canon law, presbiter comtitutius in the 
presence of me, the notary, and of the undersigned 
witnesses, who were specially called and summoned 
for this purpose. 

Some twenty months later the same notary drafted 
the document of June IS, 14'^^', on Ijehalf of some- 
one else in almost exactly the same terms. 1 say 
"almost exactly," because now the word coHsti- 
tiitiis stands hefore, instead of after, tlie indi- 
vidual's name and titles. Tlie word hnmediately 
following the name and titles was in this instance 
correctly read by Sighinolfi as personalitcr. Had 
he compared the two documents with each other, 
he would have seen that in the document of 
October 20, 1497, the notary did not call Coper- 
nicus a priest (presbiter).-''' On the contrary, 
he merely stated that Copernicus personally ap- 
peared (personaliter constitufus) "in the presence 
of me, the notary, and of the undersigned wit- 
nesses, who were specially called and summoned 
for this purpose." In so doing, the notary em- 
ployed a traditional legal formula,^** with which 
it is difficult to believe that Sighinolfi was un- 
familiar. 

2«- In flK- text at n, I<)2, above, 

2*3 But in tliL- (Incuniint (if June 18, 14W, tlio luitary 
did call aiKitluT pcrxm a priest. I'or pri'shitcm the 
notary wrote ptro, and psolr or psonalr for personaliter ; 
cj. Adriano CappcUi, Lexicon al'hre^naturarum, 293, 5th 
ed., Milan, \<>5A. 

For (ivc instances of the use of this formula in 
Boloiina iluriiiK the iieriod exttmhn),; from L^SO to 1529, 
see Ada naliotiis iicrtminicac uniicrsilatis honoxicnsis, 
395, 396, 399, 404, 408. 



Of the innumerable examples of this formula. 
I shall cite only two. On Tuesday. Januarv- 10. 
150,^, a notary in Padua declared that Coj)ernicu> 
"personally appeared {personaliter eonstitutus i in 
the presence of me, a public notary, and of the 
undersigrned witnesses, who were specially callri 
and summoned for this purpose." -*'' On Jime 22, 
1633, Galileo, "appearing personally i constitute 
personalmente) in court, and kneeling liefore y«-u. 
most eminent and most reverend cardinals, in- 
quisitors-general in all Christendom against he- 
retical depravity," admitted that the Holy Olfict 
had adjudged him "vehemently suspect of heresy, 
that is. of having held and beUeved that ... the 
earth . . . moves." 

Hence we see that Sighinolfi's labeling »f 
Copernicus as a priest had ahsohitely n<> t\iur,'lr; 
tion in fact. Wittingly or unwittingly, he mis- 
read personaliter as presbiter. The rejuvenated 
myth that Co])ernicus was a priest turns out ti- 
ha\ e been based on nothing more substantial thar. 
a paleographical misreading. 

VIII. THE RECENTLY DISC(n KKED EVIDENCr: 

As we just saw near the end of Section \ II. a 
recently discovered document disclosed C<ij)er- 
nicus' visit to a Paduan notary early in 1503. Cm 
that occasion, writing out with his own hand a 
preliminary draft of what he wanted the notar. 
to attest, Copernicus described him^elt a> a 
"canon of Varmia and scholaster of the church 
of the Holv Cross in Wroclaw." In his -clf- 
description, then, he spoke of himself as hoklinc 
two ecclesiastical offices: canon and scholaster.-" 
But he said nothing about his being a priest, 
nothing about having been ordained "alx'U' 
1495"-'' by his uncle the bishop of \'armia. if 
in 1502 by the bishop or suffragan of Krak-'-w 

2** Erice Rigoni, Un autoRrafo di Xiccolo Copcmi • 
Architio vencto 48-49: 140, 1951. 

XI'- 19: 406. dahleo's abjuration of Cojn nii a::.-", 
wa.s si)oken in Italian; on two tarlier occasion^ in l'-.'-' 
(April 30 and June 21; NK 19: 342, 361) the Uii 
documents used the formula constitufus Personaliter 

-*~ Kigoni, 149. Copernicus' draft was repr<"lBw<.' 
I>lioto>;ra|)liically by Schmauch, Archh< fiir sch'.cp'.'f 
Kirchnifirscliichtr 12: opposite j). 154, 1955. CofKiminis 
reference to himself as "scholaster of the church <■>! 
Holy Cross in Wroclaw" renders obsolete Pro\*c's n- 
mark that Copernicus was so described "neither !w i"^- 
self nor by anybody else" (1 (1) : 315). 

These are the only two ecclesiastical ofTice^ enuirtr- 
ated in Copernicus' doctoral diploma of May 31. Ifii-' 

i'his was the date given by the writer wlw C 
cealcd his identity behind the initials A. D. M ' 
L'Ossen'atore romano 80 (162) : 3, July 15-16, 
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We know a little about the circumstance s under 
wliich Copernicus l)ecame a canon of N'arniia in 
1497, and in the new Paduan document of Janu- 
ary 10, 1503, Copernicus stated that the Wroclaw 
schfjlastry had been conferred on me re- 
rently." Hence he received it sliortly Ijefore 
fiis thirtieth birthday ; and he held it about thirty- 
live years,*"* resigning before February 4. ISSS.*" 
Four years later he addressed a petition to the 
I 'ope, requesting the appointment of his nephew, 
'a cleric or scholar in the Wloctawek or some 
ither diocese, who is twelve years old or there- 
ilKiuts." as his "permanent and irrevocable co- 
idjutor" ' in his Frombork canonry.- ' Less 
:han a year after his petition was granted, Coper- 
nicus died, having held his canonry about forty- 
five years, a decade longer than his scholastry. 
We have legal and official documents concerning 
both the inception and the termination of Cojier- 
fiicus* canonry as well as of his scholastrv. But 
:oncerning his alleged priesthood we have no such 
e\'idence. 

On the other hand, a recently discovered docu- 
ment provides decisive confirmation that Coper- 
nicus was not a priest. After the death of his 
lirother Andrew, who also was a Frombork canon, 

tlie customary contest ensued "over the canonry 
and prebend of the V'armia church which the 
late Andrew Copernicus possessed while he was 
alive." -'" On March .30. 1519, one of the rival 
claimants named a group of thirteen men to act 
as his proxies. Of the thirteen, one was de- 
scribed as a priest: four as priests and clerics; 
three as vicars ; and the remaining five as canons. 
One of these five canons was Nicholas Copernicus. 

Rigoni, 149 : "scolastrie mihi nupcr collatae." 

*'*A book published in 1559 described Copernicus as 
"the man from Wroctaw." Prowe's condemnation of this 
description as having "surely arisen from an error, mis- 
taking; \';irinia" for Wroclaw (1 (2) : 271) is now seen 
to liave been itM-lf an error. 

On that day Kiiij; Ferdinand of Bolicmia appointed 
"Doctor Joannes Benedictus [Solfa], physician to the 
King of Poland and canon of Glogow, to the scholastry at 
the Hoi}' Cross in Wroclaw, after the resignation of 
N'ichola.s Copernicus" ; .see Diplomataria <•/ scrif'torcs 
liistoriac (jcrimnicac mctlii acfi 2: 27, edd. Christian 
Schottgen, Georg Christoph Kreysig, and Heinrich Gott- 
lieb Francke, Altenburg, 1753-1760. 

•j.-r, Xiipelo ^fercati, Una siipi)Iica di N. Copernico a 
Papa Paolo 111, .///( drila l>ontificia accndcinia dcUc 
scicnzc nuovi lined 85: 246. 1931-1932. 

^'■>* Schmauch, Die Gcbruder Coppernicus bcstimmen 
ihre Nachfolger, ZE 27 : 265-273, 1939-1942. 

25S Guido Hom-d'Arturo, Atti notarili del sec. XVI 
contenenti il nome di Copernico rinvenuti ncll' Archivio 
storico capitolino, Caelum 19: 41, 1951. 



The same document calls five other men in the 
group priests, and does not call Copernicus a 
priest. Has the argument from silence ever been 
more eloquent? 

.\ retrospective glance over the past three and a 
half centuries reveals that Copernicus has been 
called a priest independently three times : once as 
an unsupfjorted assertion, once as a revery of a 
romantic lady novelist, and once as a paleographic 
misreading. There is no historical foundation 
whatever for the claim that Copernicus was a 
priest."' 
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Fra Remigio de' Girolami (d. 1319), Do- 
minican lector at S. Maria Novella, Magister in 

sacred theology, renowned preacher, jirolific writer 
of philosophical treatises, and influential citizen 
during a very difficult period of his city's history, 
was one of the leading figures in the P'"lorencc of 
Dante, An intelligent and on the whole flexible 
follower of St. Thomas, he has hitherto attracted 
attention because of the probable importance of 
his influence on the young poet's thought. He is, 
however, also worthy of study in his own right. 
His works are not brilliant; they reveal a clear 
mind rather than a profound one, more distin- 
guished for learning than for originality. As a 
political commentator and theorist, however, he is 
capable of shrewd oh.servation and analysis. He 
cannot be dismissed as a pedant ; his efforts to 
apply Aristotelian principles to contemporary 
events show, in the midst of pious platitudes and 
conventional statements, evidences of an uncom- 
monly realistic spirit. He dealt thoughtfully 
though hardly conclusively with the great prob- 
lem of the relationship between secular and ec- 
clesiastical authority ; he was tough-minded as well 
as patriotic in his appraisal of his own city-state. 
The crises through which he lived sometimes 
shook, but apparently never destroyed, his 
robust Aristotelian optimism ; they did, however, 
strengthen his conviction that all other human 
goods are subordinate to the honum commune of 
peace. His writings provide a useful window into 
the life of late thirteenth- and early fourteenth- 
century Florence. They also come to grips with 
two of the gravest issues of his day : the claims of 
the Church to possess direct and universal tem- 
poral power, and the threat of faction to his own 
city and to the common life of its inhabitants. 

It was natural that Remigio .should take an in- 
terest in politics. He belonged to an influential 
family of popolani in Sesto San Pancrazio : his 
father Chiaro was one of the Ansiani in the new- 
government of the Primo Popolo in 1250; his 
brother Salvi was a member of the Council of 

* The rosciirch for this article was carried out witli 
the aid of two grants from the research funds of the 
American Philosophical Society. 



Fourteen in 1280, in the time of uneasy truce be- 
tween Guelfs and Ghibellines. and was chosen 
to represent the Arte della I. ana as one of the 
priors of the crucial year 1282. Salvi wa-. 
several times re-elected to this office,* and his three 
sons Chiaro, Girolamo, and Monipiiccin a!*! 
achieved the priorate; the latter were exiled b\ 
the Black Guelfs in 1302.' The religious profes- 
sion of their uncle Reiuigio of course liarred him 
from playing so direct a role in Florentine {>i'!itics. 
Perhaps he served as one of the peacenwking 
friars in 1295." Certainly his voice was heard 
often during these years on important <x-casi' n>. 
when sermons w-ere required for the reception i>i 
illustrious guests or the burial of well-known prel- 
ates or laymen.* He had excellent opportunities 
to observe his world, for the great ciivent of 
Santa Maria Novella was more a vantage ixjini 
than a retreat, with its constant stream of visitor> 
from all over Europe. Moreover, Remigio him- 
self went at least twice to Paris and once to lecture 
on theology at the papal curia in Perugia. There 
was no reason for his view to be bounded by the 
walls of his own convent, or, indeed, of his owt. 
city. 

Our information about these travels and about 
the external facts of his career is largely ba.se<l 

on the entry devoted to him in the Xccroloax < ' 
Santa Maria Novella,^ supplemented by a few 
documents and by references in his own writing*. 

The date of his birth is unknown, but the AV- 
crology tells us that he completed the course is 

1 San Luigi, Ildefonso di, Delizie degli crudili toscafi 
7: 102; 8 : 24, 28, 32, 36, 38, 45, 57, 76, Florence, 177ft. 
Davidsohn. Robert. Ccschichte von Florens 2 (2) : 215, 
Berlin, Mittlcr, 1908. 

2 Mariani. Lorenzo Maria, Priorista finrcntttiti 1: "r, 
Florence, 1718; Davidsohn, op. cit., 3: 210-212, 1912. 

* See Salvemini, G., Magnati e popolani in Firense dtl 
UHO al 1295. 220, Florence, 1889, and Coin niti .■cofr'fss 
Ci. 4. 9,?6, ff. 355v-356r in the Biblioteca Xazionale cf 
Florence. 

* See the extracts printed by Salvadori, G., and V 
Federici, I sermoni d'occasione, le sequenze e i ritnu di 

Remigio Girolami fiorentino, Scritti zvri di tilologie i 
Ernesto Monaci, 455-508. Rome. Forzani. 1901 

■'' Tlie S ccrolofiy was begun in 1280. For the mtn 
regarding Fra Remigio, see Orlandi, Stefano, NccroU- A 
di S. Maria Novella 1 : 35-^, Florence. Olschki 1*5: 
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arts at Paris "in the first flower of his youth," 
was there received into the Dominican Order (ap- 
parently in 1267, if he remained in it until his 
death fifty-one years and ten months later), and 
-hi rtl y afterwards finished his studies and re- 
urned to Florence. Even before he was ordained 
prit-^t. he was made lector of the Dominican 
stitdniiii in Santa Maria Novella, and held this 
I tTice for more than forty-two years. He w-as 
sent again to Paris to read the Sentences and 
perfect himself in theology. It was a bitter dis- 
appointment to him that he did not receive the 
inaf/istcn'iim immediately, luit finally it was 
granted him by Pope Boniface V'lII in 1302. He 
was several times Diffinitor of provincial and gen- 
eral chapters of his Order, once prior of his con- 
vent, and once prior of the Roman province.** 
When he was older, according to the Necrology, 
poor health forced him td al)andon some of his 
active duties and devote liim.self to writing. Of 
his industry in this regard we have ample proof.' 
His death occurred in 1319, and he was buried 
with honor in Santa Maria Novella. 

The Necrology does not specify either the date 
at which he became lector or the date of his 
second journey to Paris. The former event nmst 
have l)een anterior to 1277, or Remigio could not 
have occupied his post for forty-two years; if we 
allow^ for the subsequent period of study in Paris 
and for the time Remigio spent in Perugia * we 
should probably push the year back at least to 

' F-Iemigio is listed anions the masters of tluolopy of 
Paris, "licentiatus per Bonifacium papam VIII anno 
domini MCCCII," in Stephanus de Salamaco ct Ber- 
nardus Guidtmis, Dc Qualuor in quibus Deus Prcdica- 
torum Ordinem insignivit, ed. T. Kaci)pcli, O. P., Mnnu- 
innita Ordiiiix Fratruiii I'rcdicnt'iruin I / isloriiu 22: l.^I, 
1949. For his otTices, see Acta capitiiloniiii prox iucialitim 
tr,ni}iciae romanac, ed. Kaeppeli, ihid. 20: 57, 10.=^. Ill, 
128, 145, 154, 1941. For accounts of Remigio's life, see, 
in addition to the Xecrolof/y. Fineschi, V., Mrmorie 
storiclw clw possoiui srr-, irr ullc '< Uc dcf/li uitiiiiui illiisiri 
di S. Maria Xovclla, Florence, 1790; Salvadori and 
Federici, op. cit.; and Orlandi, op. cit., 276-285. 

' For a list of the manuscript writiims attributed to 
him (very few of which have been published), .see 
Orlandi, op. cit.. 285-307. .Some of the attributions are 
not certain. Orlandi al.-,o gives, in the note to 276-277, 
a valuable bibliography of secondary studies. The two 
most important codices, both of the fourteenth century 
and both in the National Library of Florence, are 
Conventi Soppressi C.4.940 and f;.4.9,16. The first con- 
tains treatises: the second sermons (or outlines of 
sermons), together with theolotjical and philosophical 
prologues. They will henceforth be referred to re- 
spectively as C and G. 

" See Orlandi, op. cit., 277. 



1274. As for the second journey to France, it is 
fairlv certain that this occurred before 1294, as 
there are sermons which prove that Remigio was 
in Florence during this and subsequent years.' 

In one of his .sermons Remigio called St. 
Thomas "the light of our eyes and the crown of 
our head" ; two of the Angelic Doctor's sermons 
are included among his own works." It is pos- 
sible that Remigio heard his lectures during the 
last period of Aquinas' teaching at Paris (1269- 
1272). Whether from him or from others, Re- 
migio there acquired the Aristoteliani.sm which 
formed the basis of his philosophical and political 
thought. 

As lector of the Dominican studium at Santa 

Maria Novella, which Grabmann believes was 
ojx'ned to laymen in time for Dante to have at- 
tended his lessons," Remigio lectured on the 
Ethics of Aristotle as well as on the Sentences of 
Peter Lombard.*- Moreover, in his prologue on 
the subject of knowledge in general, he glorified 
the human intellect in terms as fervid as those 
which Dante used in the Cowiwio." Like the 
pf)et, he (|uoted the .Aristotelian axiom that man 
as a rational creature desires the knowledge which 
is his perfection.** He pointed out a three-fold 
reason for this: (1 ) everything seeks its own per- 
fection and the soul perfects its potentialities in 
so far as these are made active through knowing ; 
(2) everything has an inclination towards foUow- 

» Salvadori and Federici, op. cit., 457. 

"' (V, 354r, 268v-271v. For references to St. Thomas's 
writings, see (/, 192v and C, 54v. The relations l)e- 
tween the economic thought of St. Thomas and Hernigio 
have been studied by Capitani, O., La venditio ad 
terminum nella valutazione morale di San Tommaso 
d' Aquino e di Remigio de' Girolami, Bull. dcll'Istituto 
storico ital. per il medio cvo 70: 299-364, 1959. 

" Grabmann, Die Wege von Thomas von Aquin 
zu Dante, Deutsches Dante-Jahrbuch 9: 1-35, 1925. Cf. 
Grabmann, Mittelalterliches Geistesleben 1 : 361-369, 
Munich, Hueher, 1926. 

There is a prologue devoted specifically to the 
Ethics in G, 344v-345r. 

*3 Salvadori, G., Sulla z-ita gioz'anile di Dante, 109, 
Rome, .Soc. Dante Alighieri, 1907, makes the much too 
sweeping statement : "Now he who, remembering the 
concepts, the terminology, the authorities, and the mode 
of reasoning of the Conviino, reads at least the first two 
among these prologues (that on knowledge in general 
and on the Ethicf), will find everything there." 

Remigio, (;". .^41v : Dante, ( "irru'iK. I, i, 1. Then- 
is of course no way of proving Salvadori's assertion that 
Dante quoted this widely known axiom directly from 
Remigio. The relevant passage in Remigio's prologue 
is printed by BusnelH and VandelK in their edition of 
the Com-ivio 1 : 87, Florence, Lc Monnier, 1953. 
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ing its proper operation and "the projier operation 
of man. in so far as he is man, is to know" ; (3 ) 
cver}-thin<::^ desires union with its principiuni and 
"the principium of our intellect, through which 
man is man, is God, to whom man is joined by 
knowledge." It is true, he says, that few men 
follow this natural end ; misled by ignorance they 
seek lesser goods like riches, pleasures, and honors. 
But the knowledge available to the intellect is a 
superior good, for without it one cannot have the 
highest good, the uncreated, and with it one can 
have every created good. Such wisdom helps 
men to possess the four cardinal virtues, and 
culminates in theology and in the knowledge of 
God.'* 

This "proper operation of man," Remigio de- 
clares, should he pursued simply because of love 
for its object, wisdom, which is an end in itself, 
and should be loved singleniindedly, not from 
utilitarian considerations of wealth or reputation. 
The teacher ought to impart knowledge in the 
same way, though as Valerius says, there is no 
humility so great that it is not touched by the 
sweetness of glory.^" The passage makes one 
think of Dante's words in the Com-ivio, inveighing 
against the false lovers of Lady Philosophy.^' 
Remigio expresses the same ideal in a sermon, 
emphasizing the necessity of humility to reach 
that wisdom que est optimus habitus intellectus, 
and he compares the sapientia terrena of the 
avaricious with the cunning of the mole who 
imderstaiids well how to i)urrow under the ground 
but is blind when confronted with the stars.'* 

One may doubt that Remigio escaped entirely 
the vanities which he here condemns. Certainly, 
however, he is a good example of that other hard 
educational ideal of Dante's, that no true lover of 
wisdom confines himself to certain of her mem- 
bers, like him who only studies rhetoric or music 
for delight, and flees the other branches of knowl- 
edge, which are all parts of her beauty.^" What- 
ever we may think of his originality. Remigio's 
versatility is astonishing. The Donunican lector 
produced not only volumes of sermons. Biblical 
commentaries, and philosophical and theological 
prolngiK's ; he also comjiosed numerous treatises 
which embrace theology, philosophy, politics, 
econcimics, and general educational theory. A list 
of the contents of the codex (Conv. Sopp. C.4.940) 

1^ G, ,^41v 342r. Cf. Conz'ix'io I, i, xi; 11, iv, vii. 
>o (;. .^4.5r. 44r. 
1- ( Ill, xi. 

"f;, 197r. 201r. 
" Conv., Ill, xi. 



containing only the treatises gives an idea of his 
range. 

L Dhnsio scientie. flF. lr-7r. 

2. Dcterminatio de uno esse in Christo. S. 
Zr-Uv.^" 

3. De mixtione elemenlorum imnixto. ff. 
llv-17r. 

4. De modis rcrinii. ff. 17v-70v ( al>o in 
Conv. Sopp. E.7.93S, Bihl. Naz., Florence'. 

5. Quodliheium primum. ff. 71r-81v.** 

6. Quodliheium secundum, ff. 81v-SX)v.-- 

7. Questio de subiecto theologie. ff. 91r-95v.-' 

8. De bono cominuni. ff. 97r-l(X)r.-* 

9. De bono pacts, ff. 106v-109r.- 

10. De pcccalo usurc. ff. lWr-124v.-'« 

11. De contrarietate peccati. ff. 124v-130v. 

12. Determinatio ntrum sit licitum z'endere mer- 
cationes ad terniinum. ff. 130v— 131r.-' 

13. De mutabilitate et inmutabilitate. ff. 131r- 
135v. 

14. Speculum, ff. 135v-154v. 

15. Contra jalsos ecclesie projessores. ff. I54v- 
196v.="' 

16. De misericordia, ff. 197r-206r. 

17. De iustitia. ff. 206r-207r.*» 



20 Ed. Grahniann, Miscellaiiui Toiiustii . 257-1" 
{Estudis Franciscans, 24, Barcelona, Oct.-D€C. 1924 1 

*• Its subject, "titnim Deus possit facere qixxl imteria 
cxistat actu sine forma." is tlic very <]iKsti<m that 
puzzled Dante and caused him to interrupt his prats: o: 
philosophy. See Conv. IV, i, 8 and Renucci, P., PanU 
disciple et juge du monde grico-latin, 48, Paro, Le* 
Belles Lettres, 1954. 

This was delivered heforc the papal curia at Penipi 
according to the explicit, apparently in 1304. 

'-'3 Fur a table of contents of the first two qnodlibeti 
see C, 9Sv-96r. 

2* Dr. Lorenzo Minio-Paluello is preparing an tikw 
of this treatise. See his article, Remigio Girolanri's 
I'ono cominuni, llal. Studies 11: 56-71, 1956. and Elgenttr, 
K.. Genieinnutz vor Ei.ijeninitz. Die soziale I.dtidee iiT 
Tractatus de bono contmuni des Fr. Remigiui r<T 
Florenz, Scholaslik 9 : 79-92, 1934. 

For the text and an analysis see Davis, C T 
Remigio de' Girolami and Dante : a comparison of th«r 
conceptions of peace, Studi dunlcschi 36: 105—136, I'^.-'J 

Dr. Ovidio Capitaiii is preparing an edition of th.-" 
treatise. 

The text has been published by Capitani. op. 

343-345. 

-"■ On this treatise see Grabmann, Studicn iihcr 
liinftuP der arislotelischen Philosophie auf die mitulaSu'- i 
lichen Thcorien uber das Verhditnis zvn Kirche 
Staat, Sifcuni/sber. d. Bayer. Akad. d. Uisscns.'* 
Philos.-hisl. Aht.. 1934.2, pp. 18-33 and Maccarrone. i!- 
II terzo lil)ro della Monorchia, Studi danteschi 33: T-' 
and passim, 1955. 

2** I hope soon to publish the text of this treatise. 
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, Dc via parodist, ff. 207r-352v. 
irabmann has justly remarked : "This nianu- 
t reveals to us a variety and a disparity of 
nt ^\ hich w e do not find in the other scholastic 
es of that period." 

so remarkable was the breadth of Remigio's 
ng. Augustine and Aristotle were his great 
;rs ; in addition he quoted or cited Cicero 
Re Publka, De Amicitia, De Officiis, De 
ctute, Tusculan Disputations, and some of 
rations). Virgil. Horace. Lucan. Ovid (Fasti, 
^dia Amoris, Tristiu), Martial. Suetonius, 
:a (De dementia, De Beneficiis, De Naturali- 
Valerius Maximus, Aesop, Macrobius, and 
s at least of Avicenna, Averroes. Alfraganus, 
Ptolemy's Almagest, as well as Christian 
rs like Boethius, Lactantius, Gregory the 
t, Gregory of Nazianzus, Cyril of Alexandria, 
an. Ambrose, Jerome, Chrysostom. l^ede. 
ard, Hugh of St. Victor, Peter Loml)ard, and 
nas. and the inevitable medieval texts from 
lo-Dionysius, the Disticha Catonis and the 
^attsis. Even such a summary list as this, 

I from only a part of his works, indicates his 
ledge of classical authors and his admiration 
tie Roman past. Moreover, his attitude to- 
s tlic texts lie cpioted. though not "human- 

in tlie sense of an attempt to recreate the 
Roman world, was at least unusual for his 
in its sell-consciousness. At the end of the 
■(/ Falsos Ecclcsic Projcssorcs he made the 
tiling confession that sometimes he abridged 
itions and used them in a way different from 
ntended by the author. He added that he did 
link this was a very grave matter since Holy 
as well could be interpreted in various senses 
ig as they did not contradict faith, knowledge, 
lod morals. The surprising thing is not that 
L;ifi flifl this but that he conceived an apology 

to be necessary. He also admitted that he 
lot always go back to the original works for 

(liu)tations but sometimes took them at sec- 
laiid from other writings.''* Vet his refer- 

are usually correct and his quotations exact ; 

are, moreover, numerous cross-references 
; other writings scattered through his works.*' 

rabmann. Fra' Remipio dc' Girolami O. P.. 
olo di S. Tomaso d'Aquiiio e maestro di Dante, 
uola Cattolica S3 : 361, 1925. 
. 196r. 

hese cross-references are also to be found in G. 

II another early toiirtfontli-ctntiiry codex in the 
teca Nazionale of Florence, Conv. Sopp. D. 1.937, 
ning more sermons of Remigio, those in honor 



All this reveals an unusuallv conscientious scholar- 
ship which was one of the chief merits of the care- 
ful lector of Santa Maria Novella ; in his manipula- 
tion of texts he remained aware of their prove- 
nance and original meaning. 

Remigio was an admirer of Roman virtue as 
well as of Roman literature. Although he ap- 
parently never, with Dante, called Florence "the 
most beautiful and famous daughter of Rome," 

of the saint.s. This characteristic of the manu.scripts, 
together with tlicir careful accuracy, and the fact that 
they all contain numerous marginal corrections and 
insertions of new material in the same hand, makes it 
likely that the Dominican him.self supervised the col- 
lecting and copying of his works. This impression is 
strengthened by the statement at the end of the entry 
in the Necrology about the lengthy and useful volumes 
compiled and produced by Remigio after ill-health had 
curtailed his active teaching and preaching. It is con- 
firmed by a note in both volumes of sermons : "Ex- 
pliciunt sermones de Sanctis per totum annum fratris 
Remigii fllorentini, ordinis predicatorum magistri in 
theologia. Inter quos, sicut dixi de sermonibus de 
tempore, sunt ali(|ui accuratius editi. Miilti vero sunt 
defectuosi et diminuti et nonnulli sunt in ordine partium 
et membrorum interdum transpositi et aliquando prius 
dictorum replicativi propter diversa inpedimenta. Sunt 
etiam aliqui licet pauci ex dictis aliornm inmixti. Quos 
quidem diligens lector advertat et caritative corrigat 
et emendet . . ." (Conv. Sopp. D.1.937, ff. 371r-v; for 
the same statement, with slight verbal alterations, see 
G, 242r). 

An examination of these three manuscripts seems to 
make it clear that one hand, A, wrote the main text 
of the two volumes of sermons and the major part of 
the text of the volume of treatises (beginning with f. 
74v), as well as a few of the marginal insertions. An- 
other hand, B, probably Remigio himself, supplied the 
rest of the marginal material, and the brief De twinine 
usure written in on the last pages of G. V. Federici, 
in a note to the already cited article of Salvadori (pp. 
471-475), analyzes this last manuscript, and says that 
though at first glance it seems to be the work of two 
hands, further study convinced him that the whole 
volume is an autograph. The discrepancies in the 
writing may be explained, he believes, by the cursive 
character of most of the marginal material, and by 
the fact that Remigio added it late in life. But as F. 
Salvatori, Due sermoni inedite di s. Tommaso d' Aquino, 
10, Rome, 1912, has observed, there is a marginal note 
in C, 231v: "hie fuit erratum per scriptores." This note 
and the marked differences in calligraphy find a much 
more natural explanation if Remigio is thought to have 
had scribal help in the production of these volumes. It 
should also be noted that none of the marginal material 
added by B refers to events later than the date of Re- 
migio's death. It seems to have been inserted at different 
times with no attempt at scribal neatness; a look at the 
sermon for the death of Louis X in 1316 {G, 387v-390v), 
where it was necessary to skij) one margin already occu- 
pied by an earlier sermon, reinforces the feeling that it 
was Remigio himself who emended his works. 
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he had a great regard for the imperial city which 
Florentines considered their mother. In the De 
Bono Communi, written when the spirit of faction 
in Florence was at its height, he invoked the 
heroes of the pagan republic as examples to shame 
his fellow citizens. Like Dante in ConviTno IV, 
V, he took most of his examples from St. Augus- 
tine's De Civitate Dei, but also like Dante, he 
changed very considerably Augustine's ironic 
moral. The Oiristian Father remembered the 
Roman heroes with a reluctant admiration, hut 
for him their sacrifice was vain and based on 
human pride; its only value was to incite Qiris- 
tians to a higher sacrifice for the true patria of 
Heaven. Remigio, however, expressed unmixed 
respect for such figures as Lucius Valerius, Cin- 
cinnatus, Fabricius, Torquatus, and Marcus Regu- 
lus, who "cared iTiore for the common good than 
their own." Remigio included Cato in this list, 
though he did not, like the poet, make the Roman a 
martyr to liberty. Instead, he repeated the 
stricture of Augustine on his suicide and at the 
same time quoted the more charitable opinion of 
those who thought that his bitterness over Caesar's 
trium])h came not from personal motives but from 
patriotism, from his feeling that "on account of 
this the res puhlica had fallen into great danger." •* 
The Dominican lector also had high praise for 
Cicero, though he did not mention his name among 
this particular group of heroes, as Dante was to 
do in the Convivio. For Remigio, Cicero was the 
perfect tyi)e of the intelligent patriot, who tried to 
conciliate faction without joining it, and who had 
a just conception of nobility. In the course of a 
long harangue against the Blacks and the Whites, 
Remigio qtioted, from the apocrypha! work In- 
vectiva contra Sallustiiim, Cicero's defense against 
those who accused him of disloyalty to his friends : 
"quantum quisque rei publice studuit, tantum mihi 
fuit aut amicus aut inimicus." ^' Remigio's com- 
ment on this was : "Et talis duplicitas optima est. 
Tullius enim ut gentilis optimus fuit apud 
latinos." 

In the Dc Via Paradisi Remigio quoted again 
from the Invectiva to support his definition of 
nobility, a definition also maintained by Dante in 
the Comnino and by Brunette Latini in the 

Rxcerpts from the passage are (Uioted hy Miiiio- 
Paluello, ()/>. cil.. 68. For a fuller discussion see my 
book, Dante and the idea of Rome, 43-53, 82-84, Oxford, 
Clarendon Press, 1957. 

Ed. by A. Kurfess, Appendix Sallustiana 2, Leipzig, 
Tetihncr, 1950. 

3^ Speculum, C, 154r. 



Tresor. Like them, Remigio declared that tnie 
nobility could be attained by those who followed 
virtue no matter how humble or wretched their 
l)irth : "Unde Tullius dicit in Im-rrtiz'a contra 
Salustium: 'Xoli mihi obiectare antiquos viros. 
Satis enim est me meis gestis florere qtiain 
maiorum opinione niti, et ita vivere ut ego mu-. 
posteris meis nobilitatis initium et virtutis ex- 
emplum.' " For the Dominican these not)le 
deeds consisted largely in serving the comnnjn 
good and avoiding useless civil strife. He admired 
Julius Caesar's magnanimity in ignoring and for- 
giving his enemies." He also, like Dante, thought 
of Augustus' reign as the golden age, the plenitude 
of time in which war and political disorders were 
stilled; he said that Christ had chosen this tiine 
as the appropriate hour for His birth.*"' It Dante, 
as seems probable, was acquainted with the lector 
of Santa Maria Novella, it is not unlikely diat 
Remigio's idealization of Rome helped to change 
the young poet's earlier, unfavoralile attitude to 
that city and to convince hina that there was a 
providential purpose in the establishment of the 
Roman peace." 

This supposed peace and order of Rome, 
however, must have seemed very far away in 
thirteenth-century Florence. Such meager com- 
ments on contemporary events as can be gleaned 
from Remigio's sermons show him to he ]ire<:K:- 
cupied by the problem of faction. In what is 
evidently an early sermon (perhaps delivered 
soon after the futility of Cardinal latino's .-ettle- 
ment had become apparent), he analyzed astutely 
the main divisions of Florence: political, economic 
and social, and religious. In the lirst place, he 
said, the Guelfs hated the Ghibellines l)ecause the\ 
would not yield, and the Ghibellines the Guelfs iie- 
cause they feared expulsion from the city. In 
the second place, the artifices complained of the 
aviditv and oppression of the inogni. and the 
magni of the insolence of the artifics. And in the 
third place, clerics and laymen exchanged bitter 

^^De via paradisi, C, 270v. For the quotation xt 

Kurfess. op. tit.. 11. 

3- G, 48v, 23.k. 

12v; cf. Conv. Sopp. D.1.937, 43r. 

3» Minio-Palueilo, op. cil.. 57 (in note) observes that it 
"is not safe to speak of Dante as a pupil of Renrii^v 
as Salvadori and others do; but it is difficult to fvlio- 
that Dante should not have Iteeti in touch with the be-: 
centre of philosophical studies which Florence cooi' 
provide, at the time of his philosophical 'conversion." 
It is also difficult to believe that he was entirely te- 
acciuaintcd with the historical views of one of the he»i- 
known preachers and philosophers in Florence. 
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and at least partially justified accusations of dis- 
honesty, usury, fornication, sloth, gluttony, and 
pride. Only Christ Himself , said Keinigio. could 
unite such a city ; the somber conclusion touched 
a note of pessimism that he would return to again 
and again during the difficult years ahead. 

Another interesting passage is unfortunately 
fragnientar\' but seems to reveal Remigio's bias 
against the Ghibellines and his sympathy for the 
Guelfs and for the economically ])roductive 
classes of the people: "Item quod ghibellini 
dicuntur leo, guelfi vitulus, quod est animal im- 
niolatitium. artifices et populares oves, quia in- 
nocentes et utiles et c|uia omnes laboraiit de 
ovibiis, scilicet lanifices cum omnibus artificibus 
sibi subiectis. . . It is a strange figure, but 
perhaps an ajipropriate one for a member of a 
family prominent in the Arte della Lana. 

The struggle between Guelfs and Ghibellines, 
between two factions of the magnates, was not the 
only important source of tension in late thirteenth- 
century Florence. Just as significant was the 
battle for economic power among the groups and 
individuals referred to bv Remigin under the 
jieneral headings of magni and artifices; it was 
produced by immigration into the city, the scram- 
ble for fortunes, the inevitable rise of new men, 
and the oppressive measures introduced by the 
ruling oligarchy to maintain its power. For the 
most part Remigio, as a good cleric and a lover 
I if peace, looked on the new popular agitations 
with conservative disapproval. He regardcfl 
Giano della Bella as a troublemaker and lamented 
the dissension which arose in Florence after his 
expulsion.** He naturally condemned usury** 

*" G, 76r-v : "Fracta est civitas maRna in tres partes." 

Una fractio est (|uia Giiclfi dicunt male dc f^tiilicllinis 
iiutxl noil ccdiinl. t-t Ghibellini de Guelfis (juixl exjieliere 
cos volunt. ."Mia iractio est quia artifices dicunt male 
de magnis quod devorantur ab eis, quod prtxlitiones com- 
mictunt, [76v] quod bona inimicorum rietendunt, et 
huiusmodi, et e contrario magni de artiticibus quod 
dominari volunt et nesciunt quod terram vituperant, et 
liuiu>inf)di. Tertia fractio e>t inter clericus et reliiiiosos 
et laycos, quia de laytis dicunt qu(xl sunt pro<iilores. 
quod morarii, quod periuri, f|ufxl adulteri, quod raptores. 
et vemm est de multis. Kt e contrario layci dicunt 
quod derid sunt fomicarii, glutones, otiosi, quod relipiosi 
raptores, vanagloriosi. et de alicjuibus verum est. 
Supradictas i>tas fractiones [Kitest consolidare et unire 
solus Dominiis nostcr lesus ( liri--tus per graliani suani. 
quia ipse est pax nostra qui fecit utraque unum, ut dicitur 
Eph. 2. 
*i G, 42r. 

*- G, 35Sr-v; Salvadori, op. cit., 482. 
** See above, notes 26 and 27. 



and was alarmed by the all-engrossing passion of 

his fellow citizens for amassing wealth. Radix 
moloriiin ruf^iditas est, he .said with Dante, and 
he was aware that it led not only to damnation 
in the next world but to civil strife in this. 

It was not, he asserted, that money in itself 
was bad. On the contrary it might lie argued 
that this terra condensata could be used to acquire 
all goods. One could become noble, with money, 
by marrying into the nobility; one could become 
healthy by buying precious medicine ; one could 
become beautiful through the purchase of ex- 
pensive clothes and cosmetics and ornaments; 
one could become popular by entertaining 
friends ; one could become learned liy hiring 
teachers ; one could become a prelate by "honors" 
paid to other ])relates ; one could become absolved 
from sin by the practice of charity. As Ovid said, 
"In pretio pretium nunc est, dat census honores, 
census amicitias, pauper ubi(|ue iacet." And 
Horace was right to declare that "Virtus, fania. 
decus, divina humanaque pulcris divitiis patent." 
These goods were real enough if men could 
jiossess riches without loving them. Hut in actu- 
ality they were usually false goods, for wealth 
inevitably tended to disturb friendship, produce 
cupidity, foster idolatry, and encourage a luxuri- 
ous and sinful life. Remigio ([uoted .Aesop's 
fable of the city mouse and the country mouse, 
and also told of a certain miles ditissimus de 
THsria who, dying, cried out in disillusioniiient : 
"( ) tloreni mei, non succurreretis mihi." The 
security given by wealth was illusory and brief. 

When the Dominican looked at the growing 
prosj^erity of his own citv, his verdict was similar, 
though his pride in Florentine power was also 
very evident. God had given Florence, he said, 
seven singular gifts : abundance of money, a 
noble coinage, abundance of ]joj)ulation. a civilized 
way of life, the wo(j1 industry, skill in the produc- 
tion of armaments, and a vigorous building 
activity in the contado. These gifts, if used 
properly, brought glory to Florence; if used 
imjjroperly, they blinded her citizens with false 
pride. Remigio's eulogy of the florin showed the 
aniliivalence of hi> attitude; he ])raised its 
"nobility" for three reasons: it was made of the 
l)est gold, it was decorated on one side with the 
image of Jfihn the Baptist and on the other with 
the Florentine lily, and it was accepted through- 

*« G. 55v. 

*'^De zia parodist. C, 216v-217v, 323v; of. 201r-202v, 
326r-v. 
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out the world, carrying the name of Florence even 
among the Saracens.*' This patriotic note was 
balanced hy the warning. "Hac igitur nobilitatc 
excecatur elatus et vanagloriosus," though Re- 
migio's feeling that Florence was a chosen city 
was evidently strong. 

More and more, liowever. his pride in her 
growth must have been clouded by grief over her 
factional wars. In the treatise De Bono Communi, 
evidently written soon after the expulsion of the 
Whites in 1302, he lamented the disorders in 
Italy and in Florence and said that even the 
name "Florentia" was no longer appropriate; 
the corruption "Firenze" was better, for just as 
the French said "fi. fi" wlien their nostrils were 
wrinkled by an evil smell, so the citizens of 
Florence must be aware that the perfume of her 
fame had been transformed into the evil stench 
of infamy.^" In another treatise, entitled 
Speciihmi and apparently written at an earlier 
stage in the struggle, he included a long anrl 

** G, 89v-90r : Deus autem contulit isti civitati septem 
bona quasi singularia quibus homo si male utatur, sictit 

frequentius accidit, excecatur, si vero debite, illuminatur, 
scilicet habundantiam pecunie, nobilitatem monete, mul- 
titudineni populi, civilitatem vivendi, opificium lane, et 
artificium armature, et domificationem contrate in 
comitatu vel in districtu. . . . Circa primum notandum est 
quod pecunia, siquis utatur ea avare, excecat avarum. 
Circa secundum nota quod nobilitas monete apparet ex 
triplici parte, scilicet ex parte iiiaterio. (|iiia aurnni 
tarenorum est bonum set! aurum au^ustaliuin est melius 
sed aurum florenorum est optimum, et ex parte sculp- 
ture, quia ex una parte habet Beatum lo. Baptistam de 
quo Dominus dixit Mat. xi: Inter natos etc., et ex 
alia parte Iiabet liliuiii, quod est res niague excelleiitie, 
uikIc et Christus et mater sua lilit) o(jnparaiitur in Can. 
[5:13]: tertio ex jiarte cursus <inia (|nasi ])er totum 
mundum etiam inter Saracenos currit. Hac igitur no- 
bilitate excecatur elatus et vanagloriosus. [90r] Circa 
tertium nota quod ex multitudine populi excecatur con- 
fidens in ipsa. . . . .Sed ex ea illuminatur confidens in 
Deo quasi auctore nuiltitiidinis dante instrumentum 
virtutis. . . . Circa Quartum nota quod civiiitas excecat 
si declinet ad malum, puta luxuriam, gulam, predam, 
homicidium, periurium, etc. . . . Circa quintum notandum 
est quod opificium lane excecat siquis utatur hoc in 
ypocrisim i\\r.\<.\ nolens malum lucrum facere usurarum 
et huiusniodi sed sub hoc velamine conimictens periuria, 
fraudes, usuras, et huiusmodi. . . . Circa sestum nota 
quod armatura excecat siquis utatur ea contra Deum . . . 
sed illuminat siquis utatur ea contra inimicos Dei. . . . 
Circa sfptimum nota quod domificatio districtus excecat 
iniirovidum qui scilicet totum vel magnain partem suarum 
divitiarum ponit in huiusmodi domiticatione sed illuminat 
providum qui scilicet, cum sit ditissimus, solatium sibi 
accipit de parte aliqua. 

1" Dc bono cdiniinini, C, lOlv, quoted by Minio- 
I'aluello, op. cil., 60. 



impartial denunciation of the vices of the Blacks 
and the Whites. Here Remigio was the preacher 
rather than the political theorist; in the whok 
course of his exhortation not one word of practical 
analysis or advice found a place. He began by 
lamenting the fact that there had never been so 
profound a division in the city : "nunquam tanta 
disiunctio seu contrarietas voluntatum tuit in 
Ghibellinos et Guelfos vel inter plebem et in- 
genuos quanta nunc existere videtur inter albos 
et nigros." He went on to declare, with over- 
ingenious and protracted plays on the words 
album and niger, that both sides were guilty trf 
such sins as pride, avarice, luxury, and obstinac>% 
and that neither side was willing to live up to the 
Augustinian definition of justice, the readiness 
to render to each his right. Instead, the wills of 
the citizens were alienated from God. from 
reason, and from each other. Reform of Florence 
should thus be an individual matter; Remigio 
showed none of Dino Compagni's interest in the 
history of the struggle, or Brunette I^tini's 
concern with the governmental functioning of the 
city. He did however, touch the vital point. He 
knew that however wcll-constructe<l or ill- 
constructed a government may be, the essential 
force binding any political community together 
must come from "the union or conjunction of 
hearts, that is of wills willing the same thing" 
and forming the peace, the summum bonum, of 
the state.*' In the De Bono Communi Remigio 
emphasized the rational asjiect of this concord of 
wills by calling it a union of minds, a "totalitas 
totius integralis non quidem ex partibus corpo- 
ralibus directe et principaliter sed ex partibus 
rationalibus." *° The citizen should be a patriot, 
tilled with rational love for his city. As a maii 
he is a reasoning, and therefore a political, ani- 
mal ; the community is the whole which give^ 
life to him, its part. Just as the hand or foot is 
dependent upon the entire human body, so the 
individual man, (jiia part, is dependent upon the 
community. The hand severed from the l>xiy 
is not really a hand; the individual severed frcan 
the city is not really a man, for he is bom to 
live with companions, and that person who 
chooses solitude must, as Aristotle says, be either 
god or beast, must either rise above the human 
condition or sink below it. He may be a con- 
templative inspired by superhiunan love for God: 

Speculum, C. 146r-lS4r. 
*^ De bono commum, C, 104v. Cf. Egenter, op. t-ii. 
84. 
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he may be a recluse (or a criminal) who scorns 

his brother ; his normal state, liowever. is that 
of a citizen bound by ties of natural and rational 
affection to his fellow citizens and to the 
community of which they are the parts. 

These basic cftncepts are of course Aristotelian. 
Like Aristotle, Reniigiu holds that man is made 
for society, that the jjurpose of government is to 
promote a ^elf-sufficient and virtuous life in a 
community, tliat the welfare of this community 
is superior to the welfare of the individual, and 
that the purpose of law is to pursue the common 
gc>od.^" Remigio. impelled by his hatred of 
faction, pushes these postulates very far in 
attempting to show why each particular man 
should subordinate his self-will to the needs of 
the state. It is natural, he declares, not only 
tliat the citizen should love his community, but 
that he should love it more than himself. Its 
gcKxl is higher than his. its beauty is greater than 
his. its existence is superior to liis, its beatitude 
is more comprehensive than his. It offers him 
material goods, intellectual development, and 
sjjiritual growth. The first are brought together 
by men of many crafts and professions; the 
second is made possible by learned teachers and 
stimvilated In- friendlv discussion; the third is 
brought closer through the practice of social 
virtues. Only the fact that men's minds are 
darkened by sin makes it difficult for them to 
live together in peace. For Remigio the old 
Augustinian idea of the state as a restraint on 
e\'il is still important, but it is overshadowed 
by the mure | positive and optimistic .\ristoteli.an 
conception of the state as an opportunity for 
virtue. 

But what if the interest of the community and 
the interest of the individual come into conflict? 
Remigio's answer is that this conflict is only 
afjparent and never real, for "in the good of the 
whole the good ni the part is without any doubt 
included." Why did the ancient Romans offer 
up their lives for their city ? Principally 
because of the general good, but secondarily be- 
cause of their own private good, since the 
sutnininit honum of the citizen is the jxissession 
and practice of virtue. Even more readily should 
men be prepared to sacrifice their material 
riches to the commune, for on its continued 
existence everything else depends. This, again, 

50 For a fuller 'i-cussion see Davis, Remigio de* 
Girolanii and Dante. 

Bx De btmo communi, C, 103v. 



is only the secondary benefit; the primary end 

is simply the maintenance nf that whole which 
the parts love more than themselves and to 
which they are more closely joined than to 
themselves." Such a sentiment of de\-otion is 
analogous to that feeling which the Christian 
should have for God. On a subordinate level 
God is loved in order to avoid Hell and win 
salvation. On the highest level He is loved for 
Himself by the soul which si)ontaneously yearns 
for union with Him in Paradise. 

But are there no occasions when the welfare 
f)f the individual should bo put before the welfare 
of the commune? Remigio suggests two dilem- 
mas. Is it not better, he asks, to watch the 
community sin than to sin oneself? And would 
not a citizen ])refer to see his commune, and 
indeed the whole world, in Hell rather than go 
there himself? Surely here the part may be 
forgiven for thinking of its own good rather than 
that of the whole. 

The dilemmas, however, are declared to be 
false. Remigio answers the first question by 
asserting that sin can never be tolerated since 
it is an offense against God and therefore worse 
than an offense against man or the commune. 
By refusing to do evil the citizen does not say 
that he is sui)erior to the commune; he says 
that the comnume is inferior to God. Besides, 
he must always deplore the evil done by his city, 
as it necessarily includes him as well. .Sin is 
to be condemned absolutely and should not be 
committed on account of any love. As for the 
second question, he asserts that the pain of 
damnation presupposes guilt, or injury to (jod, 
which is worse than any injury to the commune. 
The Christian must abhor the guilt, but he must 
rejoice in the pimi-liment which cha>tise> it. since 
this, init not guilt, comes from God. Certainly 
the citizen should be willing to accept any 
punishment which does not involve i)revious 
guilt, rather than see a like penalty visited on 
his city.^^ 

*- Ibid. 

Ibid.. 104v. Remipio says: "Et ideo est ibi (in 

culpa] r)nc:i>a Dei qucui tcncinur prcamare toti inun'V 
ct propter airiorcm ip^ius caudere de pcna iuilicta ctiam 
infemali quantacun-. riic cunimiini a Deo propter ')tTen>am 
ipsius Dei ... Si autem quantacumque pena pt^sset esse 
sinf culpa, ex virtute amoris ordinatt hftvno dettertt 
potius ipsam velle patitum imnninitate cofimninis, quam 
quixl commune »uum ip'^m incnrreret cum immunitate 
sui. inquantum est par> communi ^ '" Hut ci. Kantorfi.virz. 
E. H.. Thf kino's ttco bodies, 48(J and note, Pnncetf.«n. 
Princeton Univ. Press, 1957. 
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The last argument is plainly a rhetorical device, 
a reiteration by means of hyperbole of the 
lengths to which the iiuliviclual should he pre- 
pared to go in service to his commune. Pre- 
supposing as it does two impossibilities (the 
commune in Hell and one citizen by taking its 
place able to redeem it), its exaggeration seems 
half-playful. It is similar in this respect to 
another of Regimio's sayings, that the Pope can 
do more than the Devil and more than God ; 
he can do more than the Devil because he can 
do good, and more than God because he can sin. 
Yet Egenter, in his interesting study of Remigio's 
doctrine of the common good, seems to take the 
argument literally, and Kantorowicz, in his 
stimulating discussion of "man-centered king- 
ship" in Dante, says that "Remigio advocated 
the eternal death of the soul . . . for the sake 
of the temporal fatherland." ^* The Dominican, 
however, observes that guilt, which alone can 
produce damnation, would offend a higher power 
than the commune. His rhetorical device may 
appear far-fetched, but it presents no real 
problem; there are other far more questionable 
points in his treatise. 

One of them has been observed by Egenter, 
who says that Remigio often does not take ac- 
count of the fact that there is an essential differ- 
ence between a part which has no existence 
outside an organic whole and an individual who 
has a very real existence outside the associative 
unitv of the state.'"' Kantorowicz is right to 
complain that "for the sake of the corpus 
mysticum of the city Remigio strangely devalu- 
ates the physical individual which alone, accord- 
ing to Genesis, was created in the likeness of 
God." ^ Moreover, any rational autonomy which 
the individual possesses is swallowed up in the 
state ; it is true that Remigio re])eatedly quotes 
the prohibition in E-\odus against following the 
mob to do evil; on the other hand he says that 
only supernatural love enables a man to follow 
God when the commune rebels afj;ainst liim."'' 
The private judgment of the individual, ap- 

Egenter, op. cit., 89, and Kantorowicz, of>. and loc. 

cit. 

^* Here Remigio diverges from St. Thomas's teaching : 
"ratio partis contrariatur ration! personac" in his com- 
mentary on tlie .S"i'»i/(-)i(('.y. TIT, (li>t. v, qiiaest, 3, art. 2. 
I owe this quotation to the courtesy of Ur. Thomas 
Prufer. Egenter discusses the position of St. Thomas 
at some length, op. cit., 79-84. 

Kantorowicz. E. H., Pro patria mori in mediaeval 
political thought, Avier. Hist. Kcv. 56 : 489, 1951. 

De bono communi, C, 102v-103r. 
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parently, has little force ; in the natural and ra- 
tional realm the state will override it. On a 
practical level, we are given little reason to trust 
Remigio's equity in applying his definition d 
that justice which is supposed to give to every 
man his right. In the Dc Bono Pacts he recom- 
mends the cancellation of all claims, just and 
unjust, on the part of those who have suffered 
losses in the factional disorders of Florence. 
Even the grievances of the Church slundd be 
disregarded, he declares, even the threat of papal 
excommunication should be ignored, if the cause 
of peace, i.e. of civic tranquility, can thereby be 
served. Remigio hopes that the commune will 
be generous in particular cases of suffering, 
especially where the spoils are still in the hands 
of those who have wrongly taken them. Never- 
theless, for him the decisive consideration is the 
interest of the state and not the claims of justice.'' 
There is, in the De Bono Commum, a rather 
chilling evidence of bad taste in Reniigio's <\t- 
scription of the superior beauty of the citj-. He I 
says that just as a splendid palace contains of | 
necessity certain loca jetida, like stables and 
privies, which are essential to the proj>er func- 
tioning of the whole, so every community con- 
tains poverty and misery. Yet each individual \ 
however wretched his personal condition may l>e. 
ought to remain quietly in his own place, content 
that he is helping his city to flourish.** In sum- 
mary, Remigio is much more explicit about tnt 
duties which the citizen owes to his community 
than about the duties which the community owe^ 
to its citizens. His corporationalism is extreme.*' 
and yet his analysis of exactly how eacii citimi ! 
benefits froin his membership in the larger whole | 
is vague. Perhaps it is going too far to call him. 
with Kantorowicz, "that curious thomistic proto- 
Hegelian." *^ He did not put forward a religior. 
of the state: life in community was an aid to 
reaching God, but by no means a substitute f^^r 
God ; its peace was valuable j)rimarily as it IrJ 
on to the spiritual peace which was wot human 

'-■^De bono pacts, C, 106v-109r. The date of thb 
treatise is 1304. 
"9 De bono communi, C, 99v. 

*° Lagarde, Georges de, Indtvidualisme et corporation!* 

ail inoyeii ape, L'orifaiii.uition corporative da moycn '■ 
(( la fin de I'ancien rei/imc 2 : 40, Louvain. 1937 {ReiHi'i 
de travaux publics par les tiiembres dfs ConferrUfs 
d'Histoire et de Philologie, ser. 2, vol. 44), says justly 
of Remigio: "on pent difficilement trouver un aim- 
individualisme phis accuse." 

Kantorowicz, The king's two bodies, 479. 
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but divine.** On the other hand, the implications 

of what Georges rie Laj^arde hails as "le mot 
magnifique de Girolami: 'Si non est civis non 
est homo/ " are disquieting. It is easy to see 
why Remigio loathed faction and viewed it as 
private egotism writ large, but it is also i)lain 
that he was led to a dangerous idealization of 
the state by the violence of his reaction against 
disorder. 

One must be careful, however, not to credit 
the Dominican with any modem concept of 
political sovereignty. He did not, at least in 

theory, regard the commune as an autonomous 
■'state." The term itself is anachronistic even 
when we are considering Remigio's attitude 
towards Florence, and outside this narrow field 
it becomes positively misleading.** Though he 
seems never to have derdt with the problem of 
whether Florence recognized a temporal superior, 
he certainly regarded his commune as only one 
subordinate unit in the great hierarchy of 
■'mystical bodies" which made up Oiri.stendom,** 
He also said that though the good of the com- 
mune was to be preferred to the good of an 
individual citizen, the good of a province, which 
contained many cities, of a kingdom, which con- 
tained many provinces, and of the universal 
church, which embraced the whole world, should 
arouse correspondingly greater love.*'" When he 
discussed, in the Contra Falsos Ecclesie Pro- 
jcssorcs, what we should call the question of 
church and state, he did not use abstract terms 

For this distinction between the two ends of man. 
and the subordination of one to the other, see G. 358r-v. 

I-agarde, La Xaissancc dc I'fspril Idiquc au dcclin 
du moyen age 4: 181, Paris, Editions Beatrice, 1934-1946. 

«* So far as I know, Remigio never uses the word 
status in a political sense. See Contra falsos eccJcsic 
projcssores, C, 160v for its use in the sense of ■"estate." 
contrasting status clericalis with status laicalis. In tin- 
commentary of Aquinas and Peter of Auvergne to the 
Politics the word also means "government": status 
popularis, status paucoruiii , status optimatum, tlioiiqli 
not yet ""state"; see Kantorowiiz, The kinifs txco bodies. 
271, n. 235. Remigio used this rnmnientary, but when he 
discussed Aristotle's views on the various constitutions 
he employed general terms like principatus or gubematio 
and specific terms like tyiiiocratia and aristncratta to 
carry this meaning. (Dc 'i'ia paradisi, C . 2UHv). 

There i> an excellent discussion of the origin and 
use of the term corpus mysticum (which referred first 
to the Eucharist and then to the Church and then to 
political communities as well) in Kantorowicz, The 
King's tr^'o bodies, 193-232. 

De bono communi, C, 97r. 



of contrast, neither sacerdotium and regnum nor 

ciclcsia and impcrium nor papains and iinperi- 
atus.^' Instead he tried to determine the limits 
of the power of the Pope, Vicar of Christ and 
earthly head of the ecclesia universalis. The 
word ccch'sia u.sed in this traditional sense was 
not limited to clerics: it comprehended laymen 
as well and enfolded in its bounds the whole vast 
medieval hierarchy of spirittial and temporal 
authorities. It extended, said Remigio. from 
the height of heaven (Christ) to the (le])ths of 
Purgatory: it included the earth and all the 
islands of the sea. In it, as in the sky, God had 
placed two great lights: the Pope, to rule over 
the day, that is over spiritnalia; and secular 
rulers, to rule over the night, that is over carnalia. 
This was the gloss of I'ope Innocent III to 
Genesis 1 : 16-17 ; he was right to say, affirmed 
Remigio, that as far as the sun surpassed the 
moon in brightness, so far did the Pope surpass 
all other rulers.*" 

To this hierarchy of authorities there cor- 
responded, for Remigio as for Aquinas, a hier- 
archy of laws, divine, natural, and positive, with 
the last subdivided into canon and civil. Xatural 
law and canon law proceeded from divine law, 
and civil law from natural law; unjust enactments 
were not law but iniquity .*• In his brief treatise 
on justice Remigio made a slightly different 
classification: law was twofold, innate and posi- 
tive ; positive law was divine and human ; divine 
law was old and new; human law was civil and 
ecclesiastical; civil law was imperial and munic- 

8^ See Stickler, A. M., Sacerdozio e Regno nelle nuove 
ricerche attomo ai secoli xii e xiii net decretisti e decre- 
talisti fino alle decretal! di Gregorio IX, Misc. Hist. 
Pontificiac 18: 1-26, 1954, and Udner, G. B., The con- 
cepts of '"Ecclesia" and '"Christianitas" and their relation 
to tlic idea of papal '"plenitudo potestatis" from Gregory 
VII to Boniface VIII, ibid., 49-77, for discussions of the 
first four of these terms. The last two are used by 
Dante, Monarchia. Ill, xii, 6. 

Contra falsos ecclesie profcssores, C, 156v-157r. 

"Ibid., 164v: "lus autem triplex est, scilicet divinunt, 
naturale et positivum, et hoc duplex, scilicet canonicum et 
civile. lus autem naturale proficiscitur a iure divino, 
sicut etiani omnis natura procedit a Deo a (juo etiam 
procedit et ius positivum canonicum. lus vero positivum 
civile a iure naturali procedit, et ideo ubi ius positivum 
discordat a iure divino vel naturali non est dicendum ius 
sed potius iniquitas et iniustitia." Cf. G, 352v: "lustitia 
enim dicitnr ex hoc quod concordat legi scripte. Si ergo 
lc.\ humana statuta sit secundum rationem rectam, tunc 
talis iustitia non contrariatur divine. . . 
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ipal.'" In regard to the last division, Remigio 
did not say who had legislative power or what the 
relation was between the law of a city and the 
law of the empire. Xor did he make clear where 
the laws of a kingdom, fur example, France, 
could be fitted into this scheme, although else- 
where he quoted with api)roval from Innocent 
Ill's Per Vencrabilcm, and said that compared 
to the French ruler all other kings were reguli; 
he could be called the King just as Aristotle was 
called the Philosopher. Paul the Apostle. Virgil 
the Poet, and Mary the Virgin." In his dis- 
cussion of justice, Remigio only sketched a 
general j^icture of the relationships joining to- 
gether the various laws, a picture which, except 
for that interesting reference to the lex tnuni- 
cipiiUs. was traditional and not subject to dispute. 

The de-lining of the authority of the Po})e over 
the universal church, however, was a much more 
controversial matter. Remigio attempted to 
show that secular jurisdiction was distinct from 
ecclesiastical, and to demonstrate, in opposition 
to current hierocratic views, that the Pope did 
not have authority over laymen "princijially and 
directly in regard to temporalities." His task 
was made harder by his eagerness to pay all 
legitimate honor to the Vicar of Christ. His 
initial concessions to the hierocratic ])()int of view 
were so great that the independence which he 
tried to claim for the secular power was at best 
limited and at worst illusory. Only by a rather 
extended analysis can one hope to do justice to 
the subtleties of his doctrine of the potcstas 
indirecta and to recognize, without exaggerating, 
its final inconclusiveness. 

In this field, as in the rest of his political the- 
ory, Remigio revealed himself to be under the in- 
fluence of the Thomistic interpretation of the 
Ari^toitlian political tradition. But if his exalta- 
tion (if tin- citv was far more extreme than that 
of Aquinas, his analysis of the relationship be- 
tween the temporal and spiritual powers was per- 
haps more moderate. In spite of St. Thomas's 
emphasis on the distinction between them, the 

De iiislitia, C. 206v-207r: "Lex autem est (hiplex, 
scilicet innata et ixjsitiva. . . . Positiva autem est duplex, 
scilicet divina et huinaiia, et sic est duplex iustitia. Divina 
autem est duplex, scilicet vetus et nova. Humana autem 
est duplex, scilicet civilis et ecclesiastica. Civilis autem 
est (luijlcx, ^cilicft iiiiierialis et iminiiipali^." 

'M/, 387v. 3'X)v, in margins (sermons for the deatlis 
of Philip IV and Louis X). I hope soon to publish the 
text of both sermons. 

12 Contra falsos ecclesie projcssorcs, C, 16Ir. 



tendency of the latter's thought was hierocratic. 
He made clear in the De Regimine Principim 
that all society was ultimately directed tf) the en i 
of salvation; in the Siiiinua Thcolocncic he said, 
quoting Gregory of Nazianzus, that secular power 
was subject to spiritual as the body to the ?'-nI 
and there was conseejuently no nsiirpatii in ,: 
right it the spiritual power intervened in api)rf«- 
priate cases in temporal things; at the end of his 
earlier commentary on the second book of the 
Sentences he declared that in the person > >i the 
Pope both powers were joined."^ But the>e were 
only hints, out of which later theorists might, if 
thev wished, draw the consequences. 

Aristotelian philosophy could, in tact, as (ie 
I^garde has observed, lead medie\'a1 political 
thought in either of two directions. In the hands 
of hierocrats it coidd facilitate a "reductio ad 
unum" : one origin for ecclesiastical and strcular 
authority, one supreme end for man. one human 
head for one carefully articulated structure em- 
bracing all subordinate powers."* Had r.ot Aris- 
totle said "Omnia que sunt unius generis re- 
ducuntur ad unum, quod est mensura onuiimn 
que .sub illo genere sunt: sed omnes homines sunt 
unius generis; ergo debent reduci ad unum"?'' 
Giles of Rome and Ptolemy of Lucca 
were among the theorists who developed this 
line of thought. On the other hand, the rigor 
of the principle together with Aristotle's emphasis 
on the naturalness of the state could encours^c an 
effort to place the origin and end of human societ} 
outside the order of redemption, with only a \tr> 
qualified subordination to the ultimate authoritj 
of the Church, as in the writings of John of Paris 
and Dante. Remigio fell between the two p..-i- 
tions, and to some extent, despite his valiau; at- 
tempt to achieve a compromise, he had the wor?: 
of both worlds. 

Judged by the standard of contemporary writen' 
like Giles of Rome and Ptolemy of Lucca, the 
lector of Santa Maria Novella was not an hier-- 
crat. Though he accepted the rcdiictio ad ;m»i" 
of all men to the Pope,"*^ he tried to minimize i'- 

^ * These vie\\ .> of St. Thomas are di>cussed hy dni!^ 
niann, Sludieii, 12-14. and Maccarrone, "Potesta-; directi' 
e "potestas indirecta" nei teologi del xii c xiii ^eoJ--. 
Misc. Hist. Pont. 18: 39-40, 1954. 

" ' Sec on this de Laparde, La naissaiu-c 3 : j 

■ ' Dante i|uotes this argument in the Mc»uirchij. Ill i 
xii, 1. rtierrinsi to .\tcta('li. X. i, although he denie? 
the measure of all men is the Pope. MaccairuRf. ' 
terzo libro, 93, observes that it is the guidingr prataj^t 
of Boniface VIII's Unant sanctam. 

1* Contra falsos eccUsie professores, C, 160v. 
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setjuences. Their purpose was exactly the 
osite. Giles, for example, in the De Ecclesi- 
ca Potestate, declared that just as God gave 

enicnt to corjxiral thin<;s, so His Vicar gov- 
'fl temporal powers, and permitted them to 
■ci.se their offices. As for the two swords, 
quoted St. Bernard in the light of Innocent 
; extreme interpretation, and said that the 
rch (here using the word ccclcsia in its nar- 
er, ecclesiastical sense ) possessed hoth, the 
itual ad usum and the temporal ad nutum. 

jiower of the first, he added, included that 
;ie second and held sway over hoth spiritual 

temporal authorities, though for the sake of 
ncy it shrank from the shedding of blood.'' 
emy of Lucca, in the Lihcllus swe Tractatus 
Utrisdictione Imperii ct Siimmi Pontificis,'^ 

that the Pope could almost be called anima 
di (though this title was more properly ap- 
l to Christ ) : as God's vice-regent he was the 
ce of all earthly authority. Ptolemy com- 
d the relationship between Pope and Em- 
r with that between soul and body, the former 
I the source of motion and activity, the latter, 
num animc ad operandum. Though offices 
le Church were distinct, he said, all govern- 
: and every act depended a papa per Christum. 
iCcepted Innocent TV's estimate of his author- 
s X'icar of Christ and observed that Christ 
bestowed on the Pope all the authority which 
possessed. Ptolemy also accepted Innocent 

theory of the Donation of Constantine: that 
IS not a gift but a restitution. Christ had 
I. according to this theory, not only pontifical 
ilso regal power to Peter. Before Constan- 
. submission to Christ's \'icar, his rule was 
ly a tyranny; the legitimacy of the empire 

Legidius Roinatuis, De ccclc.tiastica potentate, I, viii ; 
xiii; 111, iv (esp. pp. 28. 90, 115, 166), ed. R. 
Weimar, Bohlaus Nachfolger, 1929. For the 
a.1 canonistic doctrine of the two swords see 
er's analysis, De ecclesiae iwtestate coactiva materi- 
jud Magistrum (iratiamini. Sulcslanuni 4: 2-23, 
^, 1942. Stickler says tliat for (iratian they repre- 
not the ecclesiastical and secular authorities but 
the two forms of ecclesiastical coercive power, 
lal and material. Maccarrone, "Potestas directa," 
s,i\ > tliat it is in tlii> sense that Bernard's words 
L onsidcratione, IV, iii should be understood. The 
were later, however, used more generally. For 
•nt IV's view see W'inkelmann, E., Acta Imperii 
I 2: 698, Innsbruck. 188.S. 

-d. M. Krammer under the title Determinatio com- 
'sa de iurisdictione imperii, Hannover and Leipzig, 
1909. {Pontes iuris germanici antiqui in usum 
rum, Man. Germ. Hist.). 



was contingent upon the Pope's authorization of 
its power.'" These arguments are characteristic 
of tfie extreme hierocratic theory. What is Re- 
migio's attitude to them? 

As we have already noted, he does not con- 
tradict their fundamental postulate, the principle 
of the reductio ad unum. The whole Church 
(taken in its wider sense) is one body and must 
therefore have one head : alias corpus essct mon- 
struosiim. Christ is the true head but He is 
separated from the body by His physical absence, 
and besides, strictly speaking, Christ the head is 
not of the same species as the body. Therefore 
the Pope is head in His place, the unus summus 
homo to whom all men are subject, tanqttam caput 
coniunctum eorum.^*' From his authority the 
authority of secular rulers is derived, and his 
jurisdiction extends even to them rationc delicti 
vel defectus iudicis principalis, but not directe et 
princi politer .^'^ For Remigio, this is a very im- 
portant distinction. Of course the ecclesiastical 
power is preeminent ; its preeminence is estab- 
lished by authority (by Scripture, by the writings 
and examples of saints, by the words and deeds 
of popes, by the admissions of ancient emperors 
like Constantine, Justinian, Charlemagne, and 
Otto, and of modem rulers as well, and even by 
those pagans who are known to have shown rever- 
ence for their own i)riests or for Christian prel- 
ates) ; its preeminence may also ije proved by 
reason. At the same time, papal power over 
temporalities cannot be immediate in prciudicium 
iuris alicni. excej)! in the cases already noted,*^ 
since this view has been affirmed by both canon- 
ists and civilians and even by the popes them- 
selves ; it is also attested by custom and by reason. 
Moreover, the same arguments which demonstrate 
the superiority of one power to the other (for ex- 
ample, the disparity between their ends, their 
instruments, their causes, and the authority and 
status of their ministers) may also be used to 
show the essential distinction between them." 

''^Ibid., vi, vii, xv, x.wi (csp. pp. 17-18. 33-34, 51). 
On the Donation, cf. Henry of Cremona. Dc potestate 
papa. cd. R. Scholz, Die Pttblisistik sur Zeit Philipps des 
Schuiu-n timi Bonijaz VIII. 467. Stuttgart, Enke, 1903, 
who also adopts Innocent's view, and the Pope's own 
words in Acger cui levia (in Winkelmann, op. cit. 2: 
696), discussed by Graefe, F., Die Publisistik in der 
Ictztcn Epoche Kaiser Friedrichs II, 218-219, Heidelberg, 
Winter, 1909. 

See above, notes 73 and 76. 

*^ Contra falsos ecclesie projessores, C, 161r, 164r. 

"/Wrf., 161r. 

8»/W<f., 162v. 
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Some of the greatest popes have stated this prin- 
ciple clearly. It is a significant indication of 
Remigio's position that he quotes no popes on 
this subject after Innocent III and that he seems 
to regard Innocent as an effective, even if un- 
willing, (jjjponent of the hierocratic theory.** 
After citing, together with numerous other pon- 
tifical canons, the great decisinn Per V cncrahilem 
containing Innocent's refusal to legitimatize the 
Count of Montpellier's children and thereby to 
infringe the legal rights of the Count's overlord, 
the King of France, Remigio remarks rather 
ironically that there is particular force in the 
fact that prelates are sometimes constrained, like 
the high priest Caiaphas,*' to speak the truth 
even though it runs counter to their own interest. 
These prelates should he listened to because of 
their great learning in the laws. Did not Inno- 
cent once declare that in the whole world there 
was only unus clericus et dimidius, maintaining 
the unus to be himself?** 

Remigio also attempts to meet the specific ar- 
guments emphasized bv such hierocrats as Giles 
and Ptolemy. He admits, for example, that both 
swords are in the possession of the Church, but 
aliter et oliter, directc rt indirecte, prinrlpaliter 
et ex consequcnti, one ah ccclesia and the other 
pro ccclesia, inasmuch as the Emperor is a min- 
ister of the Church and temporal things are 
ordered towards spiritual.**' Elsewhere he f|Uotes 
thcjse other words of St. Bernard to Pope Eu- 
genius, "In criminibus, non in possessionibus, 
potestas vestra ... In hiis successisti non Petro 
sed Constantino." Remigio concedes that the 

** Rciiiipio"s attitude ini.nht l)e cited in support of the 
modern (••-timati- of .Maccarnuie, ( hicsa c statu iiella dot- 
triiHi ill /'(//'II Innncctizo III, l.otcrtimim N. S. 6 n. 3-4, 
Rome, l acultas Thcol. Pont. Ath. Lat., 1940. 

Who prophesied that Jesus should die for the nation. 
(John 12: 49-51.) 

Contra falsos ecclesic f>riifcssorcs, C. 162r: "Ex 
dictis i^'itur i]i^()ruiii paparum a))i)arct <iuod pai)a non 
debet se de teniporalil)ns (|ne pertinent ad iudiciuin secu- 
lare intromictere principaliter et directe. Efficatia auteni 
istius pro bonis ex quadruplici parte apparet, quasi ipsa 
veritate cogente. eos sic dicere : turn quia locuntur contra 
aiictiiritatcm suain ; twin iniia nun est eoriiin consuetud.) 
sua iura velle diniinuere sed i)otius augere, sieut apparet 
per nndtas decretales inperatoribus missas ; turn quia 
peritissimi in iure sunt ut plures e.x eis. maxime Inno- 
centius tertius qui fertur dixisse quo<l in toto mundo non 
crat ni^i n:ui^ clericus et dimidius, se uninn clcrictini 
vixan^; tuin (|uia ip>a auctnritas tacit verum asscrere, 
sicut Kuitur de I'ayplia lo. xi (piod 'cum esset pontifex 
anni illius prophetavit' ncscions (piid diceret." 

8' Il.id,. 161r-v. 

""Ibid, 161r. 



spirittial authority may be compared to the soul 
and the temporal to the body, and that the latter 
receives movement from the former. But some 
things are given that cannot be retained : a bi-hop. 
for example, may confer benefits which he is un- 
able to keep for himself ; the operation of the 
secular sword must be given to the temporal ruler, 
though through the authorization of the ecclesi- 
astical power.'*'' In regard to the other threa'l- 
bare argument from analogy, that the Pope grants 
power to secular princes as the sun bestows light 
on the moon, he asserts this to be svmholic rather 
than argumentative theology ; moreover, he calls 
the figure directe pro nobis, since it is the moon 
and not the sun that presides directly over the 
night of temporal affairs."" 

Remigio's analysis of the title yicarius Christi 
is especially interesting. Referring to Innocent 
I\"s statement that Christ would not have -Hmv, - 
Himself to be a solicitous pater familias if He liai! 
not bestowed on Peter "full power over all men": 
the Dominican asserts that this is rather a prix't 
of divine prudence. A representative of an au- 
thority can never be expected to possess all the 
power of that authority, and in this case Christ 
did not give Peter full jurisdiction even ovtr 
spiritual things (for the Pope cannot create a 
new article of faith or institute a new sacrament 
or confer the effect of a sacrament without the 
sacrament itself) ; much less did He give iiim 
full jurisdiction over temporal things. Such re- 
straint is for the good of the Church, to keep it 
from being corrupted by material riches.** When 

Ibid., 162v-163r. l.aurentius Hispanus ad\-ancc» j. I 
similar argument. See Mochi Onory, S., I'tmti cantmu- 
tiche delfidea modema delta stato, 223, Milan, Vnhr. 
Catt. del Sacro Cuore. \^5l. 

Ibid., 164r : "Dicenduin est enini de omnibus figura i- 
bus gcneraiiter quod ex hiis non potest accipi coactin 
probatio, quia simbolica theologia non est argumcotatin. 
ut dicit Dyonisius in epistola ad Titum. Et nichiloinim:^ 
diccnthini quod licet luna accipiat lumen a s»dc. tair.r 
liriucipaliter et directe preest nocti. per qiiam dicuntur 
sisniticari carnaha. Xoii aiitem hoc coiivenit .soli. L r.ii^ 
ligura est directe pro nobis." Cf. John of Paris, TracU- 
tus de polestate regia et papale, 218, ed. Leclercq, J.. Jfir 
de Paris et I'ecclesiologie du xiH' sidcle, Paris, J. Vms. 
1942. who makes the same statement, and Dante, -tf"- 
narchia. Ill, iv, who follows the same general line <•' 
argument. 

^^Ibid., 163v: "Et propterea dicendum quod ho* 
Christus fucrit dominus temporalium, tamcn voir' 
vicario suo pape comniictere istud dominimn, ut sciE-*' 

niajiis spiritualihus posset intendere ad quod evtif-j 
principahtcr ordinatur. L'nde hoc non fiiit inddict-r ; 
vel insipientie sed diligentis pnidentie. quia in N : 
vicarii et commisse sibi familie. Unde ipse ad b>v 
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istantine made his Donation a voice was heard 

n the sky declaring "today poison has entered 
God's Church." In another treatise, his 
mentary on the Song of Solomon, Remigio 
ares that the modern church has suffered more 
1 its anxiety for tcniporal wealth than the 
litive church suffered from the persecutions 
agan tyranny."^ 

he Dominican makes every effort to reduce 

most celcbratrfl examples of papal interven- 
in secular affairs to the ground of rntin pcc- 
He says that the last Merovingian was cor- 
as well as weak, and therefore it was Rtting 
Poi)e Zacharias to transfer the kingdom of 
ice to the Carolingian line. The deposition 
"rederick II was justified on account of his 
rious crimes. The translation of the empire 
1 the Greeks to the Germans was made be- 
e of sin.'* 

L-niigio asserts, too, that secular government 
its own independent reason for existence. 
rctiiiiicn of the Pope is su])poscd to he nrdered 
lie theological virtues, the regimen of princes 
•olitical and human virtues. The former are 
)urse superior to the latter, but as the instru- 
:s are distinct, so also arc the powers."^ In 
:ion. even though Augustine asserted that 
ical virtue without theological is false, and 
•fore secular authority without ecclesiastical, 
must not l)e taken too literallv. Thev are 
false by comi)arison, as silver is rejected in 
• of gold. Yet political virtues are more 
tly related to human acts, considered as such, 

lendum, licet esset dominus cunctorutti. voluit uti 

itate. . . . Ht cum esset ditis.sinuis. quia possessor 
'Norum, voluit uti paupertate. . . . .Set! dices, ergo 
lion potest dici simpltciter vicarius Christi, ex quo 
ah)et totum Christi dominium. Kt dicendum quod 

quitur. Quantumcumque enim sit plenarie vicarius 
< prioris vol atihatis vel episcoi)i, non taineii propter 
[}se est prior vel abbas vel episcopus, ut scilicet 

totum quicquid potest prior vel abbas vel episcopus. 
us autem non solum quantum ad temporalia sed 
iam quantum ad omnia spiritualia voluit quod papa 
■t tantuiii (loiniiiium quantum ipse. . . ." I-'or Imio- 

words, see Winkelmann, op. cil. 2 : 696-703 ; for 
dysis of them and of Remigio's argument, Maccar- 
Vicarius Christi, 124-126, 145-149, Rome, 

>ium X. S. 18: n. 1-4. 1952. 

nd.. 161r-162v. The same kmeud is referred to by 
jf Paris, op. and ed. cit., 245, and by Manfred in 
ter to the Romans, Mon. Germ. Hist., Const. 3: 

. 424. 

od. Conv. Sopp. 362. Bihiioteca I-aurenziana, 109r; 
Paluello, op. cit., .=^8. 

<utra jalsos ecclesie proiesores, C, 158v, 164v. 
ui.. 160r, 162v. 



than theological, just as the empire directly gov- 
erns human affairs.*® 

But Remigio makes the momentous concession : 
"potentia secularis oritur ah ecclesiastica." 
When the empire is vacant, and a secular judge is 
lacking, then the ecclesiastical authority has the 
right to fdl the vacancv. He gives a sweeping 
list of occasions when papal intervention is legiti- 
mate; among them are cases in which justice is 
denied or delayed, cases of papal privilege, rights 
authorized by cu.stom in certain lands and causes, 
and discretionary applications of papal power not 
evidently sinful or contrary to faith. Just as God 
can set aside the laws of nature to work miracles, 
so the Pope mav set aside the ordinarv course of 
human law.'" It is Remigio's belief that, though 
the Pope should, whenever possible, permit the 
secular authority to exercise its functions without 
interference, in the last analysis authority and 
those functions arise from and depend on him. 

Perhaps it is fair to say that Remigio was not 
bold enough or consistent enough in his thinking 
to estalilish a really tenable theory of the limits of 
papal power. He avoided such controversial solu- 
tions as the one advanced by his contemporary 
John of Paris, that really formidable opponent of 
the hierocratic theorv. John started from the 
position that the natural needs of man required 
political authority just as the supernatural needs 
of man required ecclesiastical authority, and this 
was also the view of Remigio. W-i John went on 
to maintain that their jurisdictions were as distinct 
as their purposes, and to deny that one needed to 
be set in motion by the other. The Pope did 
not receive his sword from the Emperor nor the 
Emperor his sword from the Pope. The secular 
{)rince was not the minister of the Pope but the 
minister of God. There were kings in France 
before there were Christians and the royal power 
came not from the Pope but from God and the 
people.*" Pope Zacharias, for example, did not 
depose the King of the Franks but approved his 
depo.sition by the barons. Constantine did not 
bestow the empire on the papacy but only the city 
of Rome together with certain provinces, and 
even this limited act was invalid.*"" These argu- 
ments (like the similar arguments in Dante's 
Monorchia) rested on the principle that the ori- 

»« I hid.. 16,3r. 
»• Ibid., 162v. 
»»Ibid., 164v-165v. 

9" John of Paris, of>. and cd. cit., 194-195, 198-199. 
^""Jbid., 218-219, 221-223, 243-247. 
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g'ins and functions of political and ecclesiastical 
authority were distinct. Even though one should 
aid the other, there was no direct causal relation- 
ship between them. Thus John could dismiss the 
argument from analogy that corporal things must 
be ruled by spiritual and therefore secular princes 
by ecclesiastical. The regal power, too, he as- 
serted, was spiritual, ordained to that common 
good which was life lived according to virtue ; the 
legislator as well as the priest had a curam ani- 
»(flri(;)j."" Rcmii,no himself cx])rcss('fl the srune 
view in regard to the commune when he said that 
the city offered its citizens intellectual and spir- 
itual growth as well as material necessities, that 
it was a imion of minds more than of bodies. 
His emphasis on its moral value was the keystone 
of his exaltation of the commune: its existence 
was natural in the Aristotelian sense !>ecause it 
made possible the highest human development of 
its members. It was therefore inconsistent for 
Remigio in the Contra Falsos Ecclesie Professores 
to accept the body-soul analogy as symbolizing 
the fact that the secular power received its life 
and movement from the ecclesiastical authority. 
Once this concession had been made, it became 
very difficult to draw the line of demarcation. 
Remigio's boundary was theoretically unclear and 
practically very easy for the spiritual power to 
cross. 

This consequence was particularly evident in 
two sermons, one on the papal crown, for the an- 
niversary of Benedict XI's death, and one on the 
death of Clement In the first, Remigio said 
that all crowns were subject to the papal tiara, 
that the Pope possessed both pontifical and regal 
])Ower, and tliat he could depose and institute 
em])eror.s antl kings when he judged such action 
to be opportune (not merely, therefore, as had 
been maintained in the Contra Falsos Ecclesie 
Professores. on the <;round of sin).'"'' In the 
second, he did not eulogize Clement himself, but 
he exalted the papal office in uncompromising 

i«>i Ibid., 225. 

See above, p. 668. 
G. 378r-379v. 
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terms, .saving that it was universal in three modes: 
contentive, for it contained everything ; possessh'c. 
though it should possess the goods of this earth 
rather than be possessed by them ; curatiz-e. having 
care both for spiritual and temporal things. Its 
authority was universal zncarialiter. since Chri.n 
constituted the Pope His Vicar in omnibus: ami 
officialiter. since all offices of whatever diirnity 
and jurisdiction were collected in the person of 
the supreme pontiff. Remigio quoted the words 
of Bernard to Eugenius : "Tu primatu Abel, jiu- 
bernatu Noe. patriarchatu Abraham, ordine Mel- 
chisedech. dignitate Aaron, auctoritate Mo>-ses. 
iudicatu .Samuel," and added to them the sig- 
nificant titles, "Tu regno David, tu inperic> Oc- 
tavianus." This may be regarded as a re- 
cantation of the views expressed in the Contra 
Falsos Ecclesie Professores. or perhaps, more 
safely, as an indication of the unsteady founda- 
tion on which Remigio's earlier opinions were 
based."' 

There is. in fact, a fundamental dicht)t(>my 
tween the two principal portions of Remigio's 
political theory. His treatment of the problem of 
faction in the commune was drastic. c(msistent, 
and imaginative; his opposition to ]iapal hienx-- 
ratism was cautious, hesitating, and inconclusive. 
If he, like John of Paris, had applied the same 
principles to the rcfimtiii and the imperium that 
he asserted in regard to the civitas, if he liad kept 
the origin and end of all political society firmly 
within the natural order, his position would have 
been more coherent. As it is, one must feel that 
the theories he held about his f)wn commune are 
in spite of their excesses more interestmg. an<j 
perhaps more tenable, than those he advanced con- 
cerning the larger problem of papal claims to sov- 
ereignty over the universal church. 

1"^ (;, 379v-381v. ( /. 34,M and 347r. I hope >oon tu 
publish tbe text of butli .sermons. 

105 The (late of the sernioii must be 1314. the year ot 
Clement V's death. The treatise was certainly writtes 
before 1304 and probably earlier. See Minio-Pahiellu. 
op. l it., 57, n. 5, and Maccarrone, Vicarius Christi. IS**, 
ti. 128. 
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The conception of the legal and moral position 

of ctintemporary corporate management has im- 
dergone a considerable revision over the last few- 
decades. The relative independence of corporate 
management from strict stockholflcr control, an- 
alyzed by Berle and Means in their now classic 
book on The Modern Corporation and Private 
Property - published twenty-eight years ago, has 
Url to tlie notion of corporate managers as 
"trustees." This interpretation has been exten- 
sively explored by Berle in his recent book on 
Pcncrr without Property:^ 

Their position as trustees, however, requires a 
little further analysis and sf>ecification. The des- 
ignation best fits the executives of corporations 
that we are concerned with here. They are 
chiefly the giant concerns with widely dispersed 
ownership of equities, and in most instances, 
operating in several industrial fields in some of 
^^•hich there are only a few competitors, also 
j^iants. 

MANAGERIAL AUTONOMY AND 
ACCOUNTABILITY 

Now the freedom of corporate managers is only 

relative. Power without responsibility is always 
unstable. It is more accurate to view the re- 
sponsible executives as operating within a sphere 
of autonomous decision-making, but limited be- 

vfintl that sphere by counter-pressures or actual 
veto powers. Limits are set by competitors and 
customers, by administrative agencies and courts, 
and notably by suppliers of materials and com- 
ponents. l»y suppliers of labor, organized or not, 
and Ijy suppliers of capital, including financial 
institutions and stockholders. Extreme misman- 
atjenient is likely to be met with effective vetoes, 
exercised in ways ajjpropriate to tlie interests 

* This paper is based upon an extensive study of the 
modem business corporation, part of which was under- 
taken under the auspices of the Organizational Behavior 
Project. 1950-1''5.^, at Princeton University. 

-' Herle, Adolf .\ . Ir , and ( lardiner U. Means, 77ii' 
modern corporatiun and prii'atc property, New York, 
Macmillan, 1932. 

' Berle, Adolf A., Jr., Power without property. New 
York, Harcourt Brace, 1959. 



affected. Competitors may capture markets, and 
customers buy other brands. Civil and criminal 
actions may be instituted by public authorities. 
Suppliers may sell to higher bidders. Workers 
may quit, strike, or conscientiously withhold ef- 
hciency, that is, operate within the tolerable range 
of sabotage. Financial institutions may refuse 
loans, and stockholders sell shares in such num- 
bers as to depress the market price, with adverse 
eifects on new stock dotations. In extreme in- 
stances they may exercise their reserve rights and 
through a proxy battle, "throw the rascals out." 
It seems safe to predict that even the American 
Telephone and Telegrajjli Company, the model of 
independent management, would not dare pass 
their quarterly dividends for more than a few 
quarters. 

It is, however, because of the autonomous 

si)hcrc of corporate action that giant corpora- 
tions depart from traditional theories of business 
organizations and market behavior in a number 
of ways, all of which challenge our conception of 
corporate conduct. Two areas of relative inde- 
pendence provide the basis for some features of 
internal corporate organization that I want to 
examine here. These two elements of freedom 
are the protection against many of the rigors of 
extreme competition because of a firm position 
in the market, and the capacity to withhold earn- 
ings for self-capitalization, but also for some 
rather frilly luxuries. The luxuries include in- 
dulgence in some welfare practices within the 
organization, which show up in the financial re- 
ports as part of operating costs. 

Some features of the internal economics and 
politics of corporate organization invite the meta- 
l)lior of "])rivate socialism," or, perhaps more 
exactly, the "welfare state." Now analogies are 
always hazardous, and these will not be pursued 
rigorously. They may, however, give us an in- 
itial stance from which to view ])henomena other- 
wise neglected or hidden from view. 

Three internal policies that justify the meta- 
phor are the jirotection of the weak l)y the strong, 
a system of benevolent taxation, and the cultiva- 
tion of collectivism. 
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PROTECTION OF THE WEAK 

Most large corporations have numerous prod- 
ucts and even whole divisions that operate at a 

loss. This is most understandable in conven- 
tional terms if the pnxhict is new or the company 
has entered an unfamiliar market. Risk-taking 
is an honorable element in business competition. 
Developments costs may be very high, and the 
time to recover the investment may be very long, 
or, risks being what they are, the costs may never 
be recovered. As a i)ractical matter, however, 
corporations that invest heavily in research and 
development do not, and probably could not, al- 
locate costs of development retroactively, or repay 
those costs out of profits in any precise budgetary 
fashion. Research units normally do not operate 
on a cost-accounting or profit-and-loss basis. 
Rather, research investments tend to be viewed 
from an averaging point of view, often intermixed 
with considerable irrational faith. The long- 
term future when research investments are ex- 
pected to pay off may in fact never arrive. 

The more interesting situations, however, are 
those in which losses persist but the company 
does not withdraw from the market. Here sev- 
eral types of rationale are developed, representing 
varying mixtures of reason and rationalization. 
The doctrine that most closely approximates eco- 
nomic rationality is that of the "full line." This 
argument runs that the company's salesmen, call- 
ing on distributors, dealers, or ultimate customers 
must be prepared to offer the full range of related 
products, includinji unprofitable items, or the 
business will go to the competitor who does, if 
for no other reason than the unwillingness of the 
buyer to deal with numerous salesmen, accounts 
and company billiti<; ])roccdures. The suspicion 
of non-rationality arises, however, because there 
is little or no evidence that the doctrine is put to 
experimental test. 

A second doctrine justifying continued product 
unprofitability is that of customer responsibility. 
This usually involves a product of long standing, 
which the company may have jiioneered, and now 
feels in .some sense obliged to continue even 
though its competitive position would dictate 
abandonment to competitors. Incidentally, giant 
cor[)orations often sreni not to understand that 
there are many markets for which they are too 
large, because of overhead costs if nothing else, 
and will continue to produce goods appropriate 
at one time but no longer profitable. A small 
company grown large may cling to its original 



field of <>])eration out of almost unadulterated 
nostalgic sentiment. And although customer loy- 
alty and distinct company clienteles must be 
reckf)ned with, the reckoning may he blithe as- 
sumption rather than inquiry or experiment. 

A third doctrine is an optimistic one. It runs 
that the present is bleak but that the future will 
be brighter for various vague and often un- 
specified reasons. One consequence of this be- 
lief requires special notice. This is the fixing of 
blame for loss on current operating management. 
Once such a diagnosis is made, the obvious ther- 
apy is to bring in a new manager, preferably one 
with an outstanding profit record in another di- 
vision. If the diagnosis is in fact incorrect, a 
whole succession of managers may have promis- 
ing careers ruined while the company continues 
to lose money and the division develops the 
reputation of an East Siberian labor canip for 
political prisoners. For others, however, protec- 
tion has been provided against the cruel conse- 
quences of competitive failure. 

The interesting point is that these doctrines 
may be believed, even though lacking objective 
justification. It must also be borne in niind that 
a decision to drop a product or product line is 
likely to require costs in executive time that may 
motivationally offset the possible saving of other 
people's tnoney. With so many problems to be 
faced by executives, not every rational action can 
reasonably be expected. Some things must be 
permitted to drift along. Add the genuine humin 
concern for displaced personnel at all levels, ar. l 
the sufferance of loss becomes more understand- 
able. It seems, indeed, justifiable to conclude 
that the jjolicies add up to an internal welfare 
system, wherel)y the rich (that is, profitable 
undertakings) supjjort the poor (that is. unprofit- 
able ones). 

BENEVOLENT TAXATION' 

We turn now to a second aspect of the corfKv 

ration as a welfare state, which I called earlier 
"benevolent taxation." Some features ot coqxv 
rate organization and conduct need to be noted in 
order to comprehend this concept. In a lai^ 
mult i -product company many divisions and their 
managers have "profit responsibility," that is. 
they have costs of operation but also income that 
can be allocated to them by ordinary accounting 
procedures. Other divisions and their managers, 
including a great variety of "public" (that is. 
company-wide) services, have only expen^> 
They must be supported, and this is accomplishe<i 
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by assessments on the income-producing units, 
with naturally a consideration of ability to pay. 
In other words, part of the flow of funds within 
the corporation operates on principles of taxation 
and appropriation rather than on market prin- 
ciples. Just as tbe citizen docs not Iniy govern- 
mental services, however much he may pay for 
them through taxes, the divisional product man- 
ager does not normally buy public relations or 
marketing advice. He may not even like it when 
offered by persons that his division's profits help 
to support. 

Goods normally move between divisions of a 
corporation according to market principles, and 
indeed divisional managers often have the option 
of buying from other producers. The same is not 
generally true of services. Even advertising costs 
are likely to be partially borne by internal taxa- 
tion rather than by direct outlays by product 
divisions. This is particularly probable if the 
advertising contains a considerable quotient of 
** institutional" messages, that is, on behalf of the 
company as such. 

The rapid expansion of staff services, a con- 
temporary phenomenon in the large corporation, 
has resulted from decisions at executive level 
rather than from any internal market demand. 
This expansion is commonly resented by man- 
agers with profit responsibility. Whether this 
expansion is economically justifiable from the 
point of view of the corporation as a unit in its 
relations with outside interests is, in the nature of 
the case, extremely difficult to determine. The 
very absence of profit accountability means that 
demonstration of worth to the corporation's goals 
is difficult or impossible. The point of present 
interest is that from the standpoint of internal 
operations the corjjoration here once more re- 
sembles the welfare state. 

CONFLICT AND COLLECTIVISM 

We turn, finally to various analogies to na- 
tionalism and patriotism, and even to some of the 
milder forms of collectivism, in corporate con- 
duct. Although the pressure for conformity of 
belief and behavior within the corporation has 
been exaggerated by recent critics, such as Whyte 
in The Organization Man,* there is ample evi- 
dence of deliberate cultivation of fairly pure col- 
lectivism. This becomes not only understandable 
but also loses some of its nasty overtones if we 

* Whyte, William H., Jr.. The organisation man, New 
York, Simon and Schuster, 19,S6. 



recall some of the organizational problems in 
large corporations. 

Cori)orate citizens comprise a myriad of specific 
jobs and occupations. They are often widely 
scattered and only in indirect and formal contact 
ancl conmnniication. Personal competition for 
placement and advancement is an established 
norm for many job-holders. Loyalities to func- 
tional units, to common status and to particular 
occupations unite groujis and divide the whole. 
Status and occupational loyalties commonly tran- 
scend corporate boundaries and extend to brethren 
in various enemy camps. Representatives of the 
corporation in its dealings with its significant 
"publics" must also perforce represent those 
publics within corporate councils, giving rise to 
conflict of expert testimony and suspicions of dis- 
loyalty. Diverse claims upon the collective re- 
sources require strategy, tactics, and ultimate 
adjudication. (Budget hearings are scarcely oc- 
casions for comaraderie or altruistic sacrifice.) 
Engineers, manufacturers, and marketers vie for 
identification as of super-ordinate importance for 
the company's position in the market. Jurisdic- 
tional disputes abound at the frontiers of satrapies 
and small empires. In short, the organization is 
rife with divisive forces. 

What holds the organization together besides 
the briber)- of employment? Perhaps, for many, 
no other answer is needed, but corporate behavior 
indicates the felt need for collective goals and 
collective identification. This is promoted in 
man\ ways, ranging from the sublimity of up- 
lifting messages to the ridiculousness of tribal 
festivals. 

The rhetoric of corporate collectivism is in- 
structive. The two human groups most com- 
monly used as representation of the ideal of 
corporate behavior are the team and the family, 
neither one of which the corporation strongly 
resembles. Both, however, represent standards 
of interpersonal loyalty and even affectioti, and an 
identification with the welfare of the group as a 
whole. Both require a considerable subordina- 
tion of the individual to ^"^roiip interests. And 
both imply considerable equality within a frame- 
work of able and benevolent leadership. The 
mandatory use of first names among strangers, 
not to mention enemies, represents a degree of 
informal togetherness that not even ideologists of 
collectivist states have yet seen fit to emulate. 
It is perhaps the equivalent of "citizen" in Revo- 
lutionary France, or "comrade" in Revolutionary 
Russia. 
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Corporations do not rely on rhetoric alone to 
instill loyalty and collective identification. The 
discipline of "thought coiitrol'' on matters of 
political and social policy is difficult to appraise, 
but no doubt operates with some effectiveness, 
perhaps more in puhlic (that is, with outsiders) 
than in private (that is, in the "family"). The 
goal of minimizing differences in rank and func- 
tion is also abetted by company "management" 
courses with a clientele drawn cross-sectionally 
from the far-flung empire of management, as well 
as by various recreational "mixers" rallying from 
Christmas parties through picnics to summer 
camps. 

The corporation is not a state, but it sometimes 
behaves like one, both because it has some 
powers of autonomous action, and because its 



leaders take their responsibilities seriously. Its 
welfare activities for its citizens of all conditiom 

are of course more extensive than those noted. 
Many of these other activities come under the 
heading of "personnel policies." from the physical 
amenities at the work place to the ])ro\ ision fif 
"public" recreational facilities and private psycho- 
therapy. The same immunity from precise eco- 
nomic accountability that permits the concern for 
corporate cohesion also permits .some solicitude 
for the individual and his family. 

It is of course, easy to be cynical. The scom- 
er's seat is the most comfortable resting place i-vi-^ 
invented. Our intentions, however, have been 
moderately honorable. By adopting a somewhat 
unorthodox approach we have hoped to under- 
stand some distinctly unorthodox behavior. 
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